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M:s. Stephanie Vaughn

United States Environmental Protection Agency
290 Broadway

New York, New York 10007-1866

RE: FINAL (100%) DESIGN REPORT
216 PATERSON PLANK ROAD SITE — OPERABLE UNIT NO. 2 (0U-2)
CARLSTADT, BERGEN COUNTY, NEW JERSEY

Dear Ms. Vaughn:

On behalf of the 216 Paterson Plank Road Cooperating PRP Group (Group), please find enclosed three (3)
copies of the Final (100%) Design Report (FDR) for Operable Unit No. 2 (OU-2) at the subject Site.

In accordance with the Consent Decree entered between USEPA and the Group that was effective
September 30, 2004, this FDR is the third design deliverable for the subject project, and was prepared in
accordance with the approved Remedial Design Work Plan (RDWP), dated April 1, 2005. The FDR
includes the Minor Stream Encroachment Permit Equivalency associated with remedial work proximate to
Peach Island Creek.

As requested, three (3) copies of this FDR have also been transmitted directly to the New Jersey
Department of Environmental Protection (NJDEP), and three (3) copies have been sent to the U.S. Army
Corps of Engineers.

In addition to this FDR, Golder has prepared responses to the Agency comments on the Pre-Final (95%)
Design Report (PFDR), dated October 30, 2006. These responses are attached and include descriptions of
how the comments have been addressed in the FDR. Preliminary responses were discussed during a
conference call on April 6, 2007. Following that conference call, Golder submitted additional information
regarding the EPA’s comments on April 16, 2007 and further clarification was received via e-mail from the
EPA on April 20, 2007.

If you have any questions or require additional information during the course of your review of these
documents, please feel free to contact the undersigned at (856) 793-2005.

Very Truly Yours,

GOLDER ASSOCIATES INC.

D7
(S

P. Stephen Finn, C. Eng,.
Project Coordinator

cc: Riché Outlaw, NJDEP
Robert Boucher, USACOE
216 Paterson Plank Road Technical and Executive Committees
William L. Warren, Esq.
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216 PATERSON PLANK ROAD SITE — OPERABLE UNIT NO. 2 (OU-2)
CARLSTADT, BERGEN COUNTY, NEW JERSEY

RESPONSE TO AGENCY COMMENTS ON THE
PRE-FINAL (95%) DESIGN REPORT

On behalf of the 216 Paterson Plank Road Cooperating PRP Group (Group), Golder Associates
Inc. (Golder) has prepared the following responses to USEPA’s comments on the Pre-Final (95%)
Design Report based on our recent discussions and correspondence. Agency comments are
numbered and re-printed herein in Bold Italics with corresponding responses directly following
each comment.

Comment 1: Section 3.2 Page 12

Please provide additional detail related to the horizontal and vertical extent of the VOC and
PCB concentrations in the hot spot area, as well as the concentrations. We are not asking for
a full reproduction of the data, just a more detailed summary.

The aerial and vertical extent of the VOC and PCB contamination is detailed in F igure 8 of the
Final Design Report (FDR), entitled “in-situ ‘hot spot’ treatment plan and details”. Tables from
the Focused Feasibility Study Investigation Report (Golder 1997) which indicate the depth of
samples and concentrations found in the boreholes shown in Figure 8 are included in the FDR,

Comment 2: Section 3.4.2, pages 14 to 22

All soil, fill and drainage materials brought to or used at the site for construction of the cap
should be analyzed for inorganic chemicals (particularly calcium, sulfate, carbonate, sodium,
chloride, potassium, etc) and their leaching properties, so that unacceptable levels of
inorganic chemicals will not enter the runoff or infiltrated water. The fill material should not
include shells.

As discussed with the EPA, the specification for imported soil material will be revised to
specifically include shells as a deleterious material that must not be included for the soil to be
acceptable for use during construction. The imported soils will be visually inspected by the
independent quality assurance official to ensure that there are no shells.

In addition, the EPA has requested testing of the fill material above the geomembrane to ensure it
does not adversely affect the pH of the surface water. Therefore, Golder has added a requirement
to the imported soil material Specifications (i.e. cover soil and topsoil) which requires that a
Synthetic Precipitation Leaching Procedure (SPLP) test be run on the fill material. The SPLP
will be run using a solution with pH of 4.5, as this is the average pH of rainwater in the region.
The pH of the resulting leachate will be tested to verify that the pH is within the range of 4.5 to
8.5. The upper limit of the range is based on the NIDEP Surface Water Quality Limit for FW-2
waters.

Comment 3: Section 3.4.2.6, page 21
The response provided to EPA comment Number 4 on the 35% design (related to the HELP
model) should be incorporated into the final design report.

The response to USEPA comment No. 4 on the 35% Design Report explaining how the 99%
reduction in recharge rate was established has been included in the text of the FDR.

Golder Associates
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Comment 4: Section 3.6.2, Pages 29 to 31
The report should state the performance criteria that will be utilized, as per EPA Comment
Number 8 on the 35% Design.

Comment Number 8 from the EPA on the 35% Design Report was a statement regarding the
performance criteria used for In-Situ Solidification/Stabilization (ISS) work carried out at a site in
Elizabeth, NJ. The performance criteria are based on site specific conditions and requirements
and therefore the specific criteria used at the Elizabeth site are not directly applicable to the 216
Paterson Plank Road site.

The performance criteria for the “hot spot” treatment was determined for the 216 Paterson Plank
Road site based on the previous feasibility studies and the performance criteria set forth in the
ROD. Performance criteria and quality control testing requirements that satisfy the ROD
requirements are detailed in the Technical Specification for the hot spot treatment (Technical
Specification — 02450). The Technical Specification includes requirements for quality control
testing comparable to the Elizabeth site, such as post-ISS head-space testing, post ISS- strength
testing, post-ISS leachability testing, and visual observation of mixing efficiency.

The text of the FDR has been updated to further summarize specific performance criteria outlined
in the ROD and detailed in the Technical Specification, including: the average VOC levels of
treated mass shall be equal to or less than 1,280ppm; the average leachability of the treated mass
shall be reduced by 90% as compared to the FFS results; and the average 28-day strength of the
treated mass shall be at least 15 psi.

Comment 5: Section 3.7, Pages 35 to 40
EPA still believes that some interior pumping will be useful. If the wells prove not to be useful
in the future they could be decommissioned.

The ROD specifically indicates that the improved groundwater extraction system will consist of
wells along the perimeter of the site. As requested, Golder has further evaluated the potential
need for wells on the interior of the site. In particular we note the following:

¢ Results of design calculations and modeling presented in the 95% Design Report indicate
that no interior groundwater wells are needed to achieve hydraulic control and
containment of the shallow groundwater. The model indicates that little to no
groundwater mounding across the central portion of the site is expected to occur, due to
the fact that the cap will virtually eliminate infiltration.

¢ As noted in the response to the 35% Design Report, the new cap design will be much
more efficient than the current system at limiting direct infiltration recharge of
groundwater on the site. [Even under the current temporary cover conditions,
groundwater level data taken over many years has shown that when the system was off
for a significant period of time, there was no significant rise in on site groundwater
levels. This is illustrated by hydrographs, including those for piezometers located in the
site interior (for example, P-2, P-3, and P-4), previously provided to EPA.

e Water balance calculations presented in the 95% Design Report also indicate that the new
system will be capable of achieving the design criteria in the interior Fill stratum.

However, based on further discussion with EPA, two interior wells/piezometers have been added
to the FDR in order to confirm that water levels in center of the site remain under control.

Golder Associates
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Comment 6: Page 36, Section 3.7.1
In the enhanced groundwater recovery system overview, revise the text to specify how
extraction wells will be installed.

The text of this section has been revised to reference the Technical Specifications and summarize
installation requirements, Details of the well construction and installation requirements are
provided in Technical Specification 02675 entitled “Well Construction”. This specification
indicates that all well installation activities will be performed in accordance with the procedures
defined in N.J.A.C. 7:9. Final drilling methods will be based on the Contractor recommendation,
subject to approval by the Remedial Designer. Use of mud rotary drilling techniques is not
recommended, as excessive amounts of mud may be needed. The Specification includes a
requirement that a list of all equipment to be used for well installation, including proposed drill
rigs and torque capacity, be provided by the Contractor.

Comment 7: Figure 9
Additional wells between the slurry wall and the new sheet pile wall could still be useful for
monitoring to prove that the remedy is working over time.

As described in the Remedial Design Work Plan (November 2004), the goal of the groundwater
extraction system is to maintain inward gradients across the slurry wall, except along Peach
Island Creek where it is not possible to maintain inward groundwater gradients. Wells installed
in the extremely narrow area between the slurry wall and sheet pile wall would merely indicate
the level of the Creek, which would more easily be obtained via a staff gauge.

Based on further discussion with EPA, a staff gauge will be installed in the Creek adjacent to the
site to collect water levels within the Creek. Data loggers will be installed for baseline
monitoring in the proposed piezometers on the Creek side of the site and on the staff gauge.
Baseline monitoring will be completed after the cap is in place to see how the site water levels
fluctuate tidally. It is expected that there will be some fluctuation, which will be muted and
lagging from the stream. Subsequent monitoring will be timed relative to tidal cycles in order to
determine if there is any unexpected change in water levels that might indicate a leak in the
system. In addition, surface water samples will continue to be taken as part of the O&M to verify
there is no negative impact on Peach Island Creek from the site. These monitoring requirements
will be detailed in the O&M Plan.

Comment 8: Figures / Drawings

The drawings are not at a level of detail suitable for construction. The primary component
missing is the survey control necessary for placement of the various landfill ad other project
JSeatures.

An additional figure entitled Survey Control has been added to the FDR, indicating survey
control points and their coordinates. In general, the drawings were prepared primarily for bidding
purposes. Specific locations of design elements such as the well locations and line placements
will be determined in the field by the contractor based on site conditions. As outlined in the Field
Engineering and Surveying Technical Specification, the contractor will be responsible for
establishing control points, which are tied to vertical and horizontal references for the site, and for
layout of the work during the implementation and providing final as built drawings relative to
those control points. Golder will independently verify the contours and grading of the
implemented remedy relative to the design for quality control purposes.

Golder Associates
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Comment 9: Specification Section 02224, Paragraph 3.02.C
The directions for placement of the sample in the direct shear mold are somewhat vague. It
appears this may result in inconsistent or non-representative resulis.

There is no paragraph 3.02C for Specification Section 02224. It is understood that this was
intended to be a comment related to Paragraph 2.02C of the referenced section.

Specification Section 02224 has been revised in the FDR and provides that the Contractor will be
required to develop a compaction method to meet a target level for density and moisture content.
The Contractor will be required to demonstrate that direct shear tests on specimens prepared to
the same density and moisture content exhibit 2 minimum internal friction angle of twenty-five
degrees.

Comment 10: Specification Section 02224, Paragraph 3.02.D

This paragraph specifies a minimum hydraulic conductivity of 1 x 10° cm/s for the cover soil.
The reviewer was not able to find the purpose of this anywhere in the design report. The
purpose should be included in the report.

There is no paragraph 3.02D for Specification Section 02224. It is understood that this was
intended to be a comment related to Paragraph 2.02D of the referenced section. Specification
Section 02224 has been modified to: a) further clarify the required soil cover gradation and direct
shear testing requirements; and, b) to remove the hydraulic conductivity requirement, which was
previously specified under Section 02224-2.02-D.

In general, cover soil materials should be relatively “free” draining and the hydraulic conductivity
testing was included as a way to measure the soils drainage characteristics. The Final Design
Report removes the testing requirement for hydraulic conductivity and the gradation requirements
for the cover soil have been slightly modified to ensure that “free” draining materials are utilized
while not significantly limiting the contractors ability to identify acceptable borrow source
materials. Gradation testing will be conducted to confirm that “free” draining soils are used for
the cover soil.

Comment 11: General

Please verify that all of the information listed in Section VII, Paragraph C of the Statement of
Work related to the design is included. Please include any items that have not yet been
incorporated into the design in the Final Design Report.

Section VII, Paragraph C of the Statement of Work was reviewed to ensure all items related to the
design have been completed. Additional items identified that have been included in the FDR
comprise:

e A list of property owners of record within 200 ft of site, all easements, rights-of-way, and
reservations. .
A specification for a warning sign at the site.
A general description of the method of selection that will be used to retain the
construction contractor(s).

Information regarding existing utilities ,decontamination areas, staging areas, borrow areas and
stockpiling areas will be identified by the selected contractor, as needed, and included in
submittal reviews undertaken by the Remedial Designer.

Golder Associates
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1.0 INTRODUCTION

1.1 General

On behalf of the 216 Paterson Plank Road Cooperating PRP Group (Group), Golder Associates Inc.
(Golder) has prepared this Final Design Report (FDR) for the Second Operable Unit (OU-2) Remedy
at the 216 Paterson Plank Road Site (Site) located in Carlstadt, Bergen County, New Jersey (see

Figure 1).

On August 26, 2002, the United States Environmental Protection Agency (USEPA) issued a Record
of Decision (ROD) (USEPA, 1993) for OU-2, which identified the selected remedy for the fill and
shallow groundwater above the clay layer underlying the Site. Subsequently, a Consent Decree was
lodged on July 14, 2004, with an effective date of September 30, 2004, which provides for
implementation of the OU-2 final remedial design/remedial action by the Group.

Pursuant to the Consent Decree, this FDR is the third of three (3) design deliverables for the OU-2
Remedy, and was prepared in accordance with the revised Remedial Design Work Plan (RDWP) for
OU-2, USEPA’s approval of which was received on June 9, 2005. Furthermore, this FDR
supercedes the previously prepared Pre-Final (95%) Design Report (PFDR) for the OU-2 Remedy,
which was issued to USEPA on October 30, 2006 and addresses EPA comments on the PFDR, as
received on March 1, 2007, and further clarified in correspondence from EPA received on April 20,
2007.

1.2 Site Background

The Site is located at the intersection of Paterson Plank Road and Gotham Parkway in Carlstadt,
Bergen County, New Jersey, and covers an area of about 6-acres (see Figures 1 and 2).

A chemical recycling and waste processing facility, which ceased operation in 1980, formerly
occupied the Site. In 1983, the Site was placed on USEPA’s National Priorities List (NPL). The Site
is bordered to the southwest by Paterson Plank Road, to the northwest by Gotham Parkway, to the
southeast by a trucking company, and to the northeast by Peach Island Creek.
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12.1 Previous Studies

In 1987, a Remedial Investigation (RI) (Dames and Moore, 1990) was initiated, which evaluated soil
and groundwater conditions beneath the Site. For this RI, thirty (30) borings were drilled across the
Site, and chemical analyses were performed on soil samples collected from seventeen (17) of these
borings. In broad terms, this RI revealed ground conditions comprising fill overlying a clay layer,
which was in turn underlain by glacial till and bedrock.

The original RI also included the installation of fourteen (14) shallow piezometers (P-1 thru P-14)
and seven (7) shallow monitoring wells (MW-1S thru MW-7S), which were installed within the
uppermost fill stratum. In addition, three (3) deeper monitoring wells (MW-2D, MW-5D and MW-
7D) were installed, screened within the underlying glacial till stratum.

In 1989, Environmental Resource Management, Inc. (ERM) conducted an initial Feasibility Study
(FS) (ERM, 1989), and this FS evaluated remedial alternatives for the designated First Operable Unit
(OU-1) comprising groundwater and soils/sludge above the clay layer.

In 1989, nine (9) additional monitoring wells were installed off-property by Dames and Moore,
pursuant to Project Operations Plan (POP) No. 8 (Dames and Moore, 1988). Of these wells, five (5)
were shallow monitoring wells screened within the fill (MW-8S thru MW-128) and four (4) were
deeper monitoring wells (MW-8D, MW-11D, MW-12D, and MW-13D). In addition, one (1)
bedrock well (MW-2R) was installed on-site by Dames and Moore in 1989, pursuant to POP No. 9
(Dames and Moore, 1988).

In July 1989, Dames and Moore also excavated twenty-three (23) test pits to further evaluate the
nature of the uppermost fill materials, and the results of these test pits were summarized in a report
titled Final Report - Excavation of Test Pits (Dames and Moore, 1989).

In 1990, a Baseline Risk Assessment (BRA) of the Site was conducted by Clement Associates
(Clement, 1990) for the USEPA, following USEPA guidance for conducting risk assessments current

at the time and utilizing information primarily collected during the initial phase of the RI.

Subsequently, USEPA selected an Interim Remedy (OU-1 Remedy) in 1990 (see Section 1.2.2).
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Following implementation of the OU-1 Remedy and at the request of USEPA, a Focused Feasibility
Study (FFS) was conducted to evaluate final remedial actions for the contaminants known to reside
within the fill material and shallow groundwater (Golder, 2001).

The FFS included an additional field investigation program comprised of a geophysical survey, soil
borings, and laboratory testing to delineate a distinct sludge “Hot Spot” area, and the results of this
investigation were presented in a Focused Feasibility Study Investigation (FFSI) Report (Golder,
1997). The FFS also included a laboratory treatability study (Kiber, 2000) to evaluate options for in-
situ treatment/stabilization of the sludge materials.

In 2001, the FFS was finalized and submitted to USEPA, leading to USEPA’s selection of a remedy
for the fill materials and shallow groundwater, referred to as Operable Unit 2 (OU-2), in August
2002.

1.2.2 Interim Remedy

As noted above, USEPA issued a ROD, dated September 14, 1990, selecting an Interim Remedy
(OU-1 Remedy) based on the original RI, FS, and the BRA. This ROD defined OU-1 as
“contaminated soils and groundwater above the clay layer”, and the selected remedy comprised the
following major elements:

e Installation of a slurry wall around the entire Site;

¢ Installation of an infiltration barrier over the Site;

e Installation of a groundwater collection system, and extraction of groundwater from the
designated OU-1 zone; and

e Off-site treatment and disposal of extracted groundwater.

USEPA determined the selected OU-1 Remedy would “reduce the migration of hazardous
substances, pollutants and contaminants out of the first operable unit zone” and be “consistent with
an overall remedy which will attain the statutory requirement for protectiveness.”

The OU-1 Remedy was designed and implemented by the Group pursuant to an Administrative
Order (Index No. I CERCLA - 00116) dated September 28, 1990, and consisted of the following:
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a) A lateral containment wall comprising a soil-bentonite slurry wall with an integral high-
density polyethylene (HDPE) vertical membrane, which circumscribes the property;

b) A horizontal "infiltration barrier" consisting of high density polyethylene (HDPE) covering
the property;

¢) A sheet pile retaining wall along Peach Island Creek;

d) An extraction system for shallow groundwater consisting of five extraction wells screened in
the fill, which discharge to an above grade ten-thousand (10,000) gallon holding tank via an
above grade header system; and

€) A chain link fence circumscribing the Site.

The design for the OU-1 Remedy was presented in the Interim Remedy Remedial Design Report
(Canonie, 1991), and construction was undertaken between August 1991 and June 1992.

As part of the OU-1 Remedy, eighteen (18) soil borings were conducted to evaluate subsurface
conditions in the vicinity of the proposed slurry wall. Upon completion of the OU-1 Remedy, the
associated construction activities were documented in the Final Report - Interim Remedy for First
Operable Unit (Canonie, 1992).

The OU-1 Remedy has been in operation since June 1992 and extracted groundwater is regularly
shipped, via tanker trucks, to the DuPont Environmental Treatment (DET) facility, located in
Deepwater, New Jersey, for treatment and disposal. Landscaping along the perimeter of the Site
adjacent to Paterson Plank Road and Gotham Parkway was added following installation of the
Interim Remedy.

Maintenance and monitoring of the OU-1 Remedy continues to be conducted pursuant to the USEPA
approved Operations and Maintenance (O&M) Plan (Canonie, 1991) and subsequent addenda
approved by USEPA. The current O&M sampling program includes sampling of four (4) surface
water points (SW-01 thru SW-04) quarterly for Target Compound List (TCL) and volatile organic
compounds (VOCs), and annually for TCL pesticides/PCBs and Target Analyte List (TAL) metals.

In addition, the current O&M Plan calls for groundwater sampling performed annually for four (4)
off-property fill zone monitoring wells (MW-8S, MW-9S, MW-11S, and MW-12S) and four CY)
off-property glacial till monitoring wells (RMW-8D, RMW-11D, RMW-12D, and RMW-13D) for
full TCL and TAL parameters (see Figure 3 for sampling locations).
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1.3 Consent Decree Objectives for OU-2

On August 26, 2002, USEPA issued a ROD for OU-2, which identified the selected remedy for the
fill materials and shallow groundwater above the clay layer underlying the Site. Subsequently, a
Consent Decree was lodged on July 14, 2004, with an effective date of September 30, 2004, which
provides for implementation of the OU-2 final remedial action by the Group.

Per the August 26, 2002 ROD, the remedial action objectives for OU-2 are as follows:

* Mitigate direct contact risks and leaching of contaminants from the shallow fill and sludge
material into groundwater;

®  Reduce toxicity and mobility of the sludge “Hot Spot” contaminants via treatment;

® Provide hydraulic control of the shallow aquifer by maintaining inward groundwater
gradients; and

® Perform remediation such that the remedy may allow for possible, limited (ie., light
commercial) Site re-uses.

The specific remedy elements that were selected in the ROD to achieve these objectives were:

¢ Installing a new cover system over the entire fill area circumscribed by the existing slurry
wall, as shown in Figure 3;

e Undertaking stream bank enhancements to provide improved stability, while avoiding
adverse impacts to the existing slurry wall and Peach Island Creek;

¢ Remediating the sludge “Hot Spot” area by in-situ treatment; and

® Upgrading, enhancing and replacing, as necessary, the existing groundwater recovery
system to ensure inward groundwater gradients are maintained.

Furthermore, the objectives of the proposed OU-2 remedial design, consistent with these overall
objectives and as required by the approved RDWP and the Statement of Work (see Appendix D to
the Consent Decree), the OU-2 Remedial Design process is required to:

¢ Identify any data gaps that must be fulfilled to complete the Remedial Design for OU-2;

¢ Describe the Remedial Design tasks and present an approach for the completion of the
Remedial Design;
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* Describe any approvals and institutional controls which will be needed to comply with the
Consent Decree; and

e Provide a schedule for the Remedial Design activities and a draft schedule for remedial
action, O&M and monitoring.
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20 PRE-DESIGN INVESTIGATIONS

2.1 Overview

As noted above, the subsurface conditions beneath the Site have already been substantially
investigated, but per the approved RDWP (Golder, 2005), a Pre-Design Investigation (PDI)
program was undertaken to fill identified data gaps, so as to allow the OU-2 Remedial Design to be
completed. The objectives of this PDI program were to:

* Further examine subsurface conditions between the existing slurry and sheet pile walls to
design the proposed streambank enhancements;

* Establish approximate sediment “mud-line” and “firm-bottom” depths/elevations (as
defined in Section 2.3 herein), within Peach Island Creek, along the face of the existing
sheet pile wall;

* Undertake a laboratory testing program to establish geotechnical engineering design
parameters;

* Obtain an updated topographic “base map” survey of the Site and adjacent areas; and

® Perform a wetlands delineation to determine whether any wetlands will be affected by the
OU-2 Remedy.
The scope of these PDI investigations did not include the identification and/or delineation of any
potential off-Site areas of contamination within Peach Island Creek or the underlying deep (i.e.,
beneath the shallow Fill stratum) groundwater aquifers, as these areas are being addressed as part
of other Operable Units.

2.2 Subsurface Investigation

Consistent with the approved RDWP, five (5) soil borings (RD-1 thru RD-5) were drilled,
between the existing slurry and steel sheet pile walls, and these borings were terminated within
the underlying Glacial Till stratum. Drilled depths varied from thirty-four (34) to forty-five (45)
feet below ground surface (bgs), and averaged about forty (40) feet bgs. Boring locations are

shown in Figure 3, and logs are presented in Appendix A.
Drilling activities were performed by AmeriDrill, Inc. of Levittown, Pennsylvania, and the

fieldwork for this subsurface investigation program was completed between September 13, 2005
and September 19, 2005.
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‘ This PDI field investigation program included the following elements:

* All borings were advanced with a Cantera CT-250 truck-mounted drill rig, utilizing 3.25-
inch-diameter hollow-stem auger (HSA) drilling techniques;

* At each location, the driller augered through the existing fill materials to about six (6)
feet bgs, and “disturbed” soil samples were collected continuously from six (6) to thirty
(30) feet bgs, and at 5-foot intervals thereafter. All borings were terminated within the
underlying Glacial Till stratum;

* Drill cuttings and collected “disturbed” soil samples were scanned utilizing a Mini-Rae
Photo-ionization detector (PID) to determine the degree, if any, of volatile organic
compounds (VOC) within the soil samples, and the associated PID readings were
recorded on the field boring logs;

* Standard Penetration Tests (SPT) were performed utilizing 2-inch-diameter “split spoon”
samplers, following the American Society for Testing and Materials (ASTM) D1586
procedures. The associated sample recoveries and SPT “N-values” were recorded on the
field boring logs;

* “Undisturbed” soil samples were collected within selected soft, compressible deposits

utilizing 3-inch-diameter “thin-walled” Shelby Tube samplers. A total of seventeen an

Shelby Tube samples were attempted, and the ends of these tubes were capped and sealed

. with wax to maintain field moisture contents. The associated sample recoveries were
recorded on the field boring logs;

e All collected soil samples were visually classified in the field in accordance with the
Unified Soil Classification System (USCS), and appropriate soil descriptions were noted
on the field boring logs. In addition, representative soil samples were preserved for
geotechnical laboratory testing;

* Upon completion of drilling activities, each borehole was backfilled, in accordance with
New Jersey Department of Environmental Protection (NJDEP) requirements;

* All drill cuttings and fluids generated by the drilling activities were placed into
Department of Transportation (DOT) approved 55-gallon drums and labeled and staged
on-Site for subsequent disposal off-Site or reuse on-Site; and

e Disturbance of the existing surface geomembrane and perimeter Site fence was
minimized during this fieldwork, and repaired upon completion, as necessary.

Overall, the subsurface conditions encountered within borings RD-1 thru RD-5 were consistent with
the general Site stratigraphy, as described during the previous subsurface investigations at the Site
(Dames and Moore, 1988-1990; Golder, 1997).
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All fieldwork was conducted in accordance with the Health and Safety Plan (HASP) presented in the
approved RDWP (Golder, 2005), and under direct observation by Golder representatives. Golder
personnel maintained field boring logs, visually classified collected soil samples, recorded sample
recoveries and SPT/PID values, noted field observations related to drilling activities, and
communicated field issues to Golder’s designated Remedial Design Project Manager.

23 Peach Island Creek Channel Investigation

As part of the PDI investigations, approximate sediment levels within Peach Island Creek were
measured at six (6) Sediment Survey Points (SSP) along the existing sheet pile wall to determine
the elevation of the channel “mud-line” (i.e., initial/first point of noticeable resistance) and “firm-
bottom” (i.e., point of physical resistance or refusal). Locations of the sediment survey points are

shown in Figure 3.
To obtain these sediment level measurements, a modified staff gauge, constructed out of a 2-inch-
diameter PVC pipe section with its bottom capped, was used, and approximate “mud-line” and

“firm-bottom” depths were measured to an accuracy of about 0.1 feet.

In summary, these sediment survey measurements were as follows:

sSP | Approx. Horizontal Distance | - Approx. Depths (feethto
) from Sheet Pile Wall (inches) | “Mud-Line” | “Firm-Bottom”
1 20 4.9 5.1
2 28 49 5.1
3 25 4.7 4.8
4 32 4.6 4.6
5 28 42 44
6 25 4.3 4.4

The above depths were recorded relative to the top of the adjacent steel sheet pile wall.
Measurements were made about twenty (20) to thirty-two (32) inches in front (i.e., waterward) of
the existing sheet pile wall, and the average offset distance was about twenty-six (26) inches.

The scope of these PDI investigations did not include the identification and/or delineation of any

potential off-Site contamination within Peach Island Creek, as this area is being addressed
separately by agreement with USEPA.
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24 Geotechnical Laboratory Testing

All collected “disturbed” and “undisturbed” soil samples were transported to Golder’s
geotechnical laboratory in Cherry Hill, New Jersey, and selected soil samples were further

examined, classified, and tested.

In summary, the following geotechnical laboratory tests were performed:

Geotechnical ’ - "ASTM |  Ne.
Laboratory Test | Reference |  Tests

Moisture Content D-2216 80

Atterberg Limits D-4318 16
Particle Size Analysis (w/ hydrometer) D-422 9
Particle Size Analysis (w/o hydrometer) D-422 12
1-D Consolidation (w/ extra reload/unload cycle) D-2435 6
1-D Consolidation (w/o extra reload/unload cycle) D-2435 2
Unconsolidated/Undrained Tri-axial Shear D-2850 8

Geotechnical laboratory testing results are presented in Appendix B.
25 Topographic Base Map

As part of the PDI, a new aerial survey flyover of the Site was performed on December 8, 2005,
and an updated topographic base map for the Site, including property boundaries, was prepared,

based on this new aerial survey (see Figure 3).

Horizontal survey coordinates are in accordance with North American Datum of 1983 (NADS3),
and the vertical survey datum is the National American Vertical Datum of 1988 (NAVDSS),
which is about 1.1 feet below the National Geodetic Vertical Datum of 1929 (NGVD29).

2.6 Wetlands Delineation

A specialty wetlands consultant, Amy S. Greene Environmental Consultants, Inc. (ASGECI), was
retained to provide expertise regarding applicable state and federal regulations related to wetlands

and to evaluate the need for any required wetlands delineations.

The proposed OU-2 Remedy will not involve any filling or other improvements “waterward” of

the existing Peach Island Creek steel sheet pile wall/bulkhead. Given that all proposed OU-2
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Remedy construction activities will be confined to areas “landward” of the existing Peach Island
Creek steel sheet pile wall/bulkhead, ASGECI established that a wetlands delineation was not
required, because no state or federally regulated wetlands or open water will be disturbed as a
result of the proposed OU-2 remedial action.

ASGECT’s report establishing that a wetlands delineation is not required and that no state or

federally regulated wetlands or open water will be disturbed, as a result of the proposed OU-2
Remedy, is presented in Appendix C.
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3.0 FINAL REMEDIAL DESIGN

3.1 Overview

The OU-2 Remedial Action will be the final remedy to address the fill and shallow groundwater at
the Site, and the major components of the OU-2 Remedial Action are as follows:

* Removing the existing, interim geomembrane barrier, and installing a new cover system
over the entire area circumscribed by the existing soil-bentonite slurry wall;

e Installing a new sheet pile wall between the existing sheet pile and perimeter slurry walls
along Peach Island Creek. Once this new sheet pile wall is installed, the existing sheet pile
wall and the soil materials between the sheet pile walls will be removed from the top of the
existing sheet pile wall down to about the low water level of Peach Island Creek:

* Remediating the designated “Hot Spot” area utilizing a combination of In-Situ Air Stripping
(ISAS) and In-Situ Soil Stabilization (ISS) treatment methods; and

* Decommissioning, removing, and off-site disposal of the existing groundwater recovery
system and interior piezometers/wells, and the installation of a new perimeter groundwater
recovery system and associated network of piezometers to ensure that inward groundwater
gradients are maintained, as per the ROD.

Subsequent sections of this FDR further describe each of the above identified major design elements,
and the anticipated sequence of construction is discussed with Section 4.0 of this report. In
particular, the following sections provide additional details relative to: a) geologic and hydrogeologic
conditions; b) design parameters; c) soil cover system; d) stream bank enhancements; e) in-situ “Hot
Spot” treatment; and f) the enhanced groundwater recovery system.

3.2 Geologic, Chemical and Hydrogeologic Conditions

Previous on- and off-property investigations (Dames and Moore, 1988/1989/1990; Golder, 1997)
indicate that the general Site stratigraphy consists of the following geologic units, in decending
depth order:

¢ Historic "Man-Made” Fill: consisting of highly heterogenous mixtures of clays, silts,
sands, gravels, generally containing abundant amounts of large debris. Thicknesses vary
from three (3) to greater than twelve (12) feet across the Site;

® Meadow Mat and Peat: consisting of highly compresible fibrous peat intermixed with
organic silts and clays. Thicknesses vary from zero (0) to seven (7) feet across the Site;
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* Marine Deposits: consisting of organic grey fine sand and silt. This stratum is fairly
uniform across the entire Site with a thickness of about two (2) feet;

* Glaciolacustrine Deposits: consisting of an upper varved clay and a lower massive red
clay. Thicknesses vary from zero (0) to thirty (30) feet across the Site;

* Glacial Till: consisting of highly heterogenous mixtures of boulders, cobbles, gravel,
sand, silt and clay. Thicknesses of this stratum are variable across the Site ranging from
about zero (0) to thirty (30) feet; and

¢ Bedrock: Comprised of the Brunswick shale formation. Depths to bedrock vary from
about forty (40) to sixty-five (65) feet bgs across the Site, and was typically encountered
at about sixty (60) feet bgs across a majority of the Site.

During previous investigations, numerous chemical constituents were detected within the fill
materials, including volatile organic compounds (VOCs) such as benzene, tetrachloroethylene and
toluene; semi-volatile organic compounds (SVOCs) which were generally polynuclear aromatic
hydrocarbons (PAHs); a small number of pesticides such as aldrin and dieldrin; polychlorinated
biphenyls (PCBs); and metals such as copper and lead.

In addition, a localized sludge “Hot Spot” area is located within the eastern corner of the Site (see
Figure 3). This area covers about four-thousand (4,000) square-feet in area and consists
predominantly of sludge materials and fine-grained soils with little debris beneath a surficial layer of
fill, approximately 0.5 to 8 feet thick.

The volume of this studge “Hot Spot” was estimated to be about fifteen-hundred (1,500) cubic-yards,
and includes some of the highest VOC and PCB concentrations detected anywhere across the Site.
Per the FFSI, VOC, SVOC, and PCB levels within the designated “Hot Spot” area are as follows:

'®  VOCs ranged from 1,765 to 36,320 ppm;
® SVOCs ranged from 15 to 1,327 ppm; and
* PCBs ranged from 210 to 15,000 ppm.

See Figures 3 and 8 for the limits of the designated “Hot Spot” area, which was defined during the
FFSI (Golder, 1997). Tables from the FFSI which detail the depth of samples and concentrations
found in the boreholes shown in Figures 3 and 8 can be found in Tables 2 and 3A-3E at the end of
this report. For additional information and details with respect to the horizontal and vertical
variations in contamination within the designated “Hot Spot” treatment area, see the FFSI Report.
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The Site is underlain by the following three (3) groundwater units, in descending depth order:

* Shallow Aquifer: which consists of the water-bearing Fill stratum above the underlying
clay layers;

* Glacial Till Aquifer: which consists of the water-bearing unit within the underlying Glacial
Till stratum (between the glaciolacustrine clay layers and bedrock); and

¢ Bedrock Aquifer: which is used regionally for potable and industrial purposes.

33 Design Parameters

3.3.1 100-year and 500-year Flood Elevations

To establish 100-year and 500-year flood elevations, Golder obtained copies of the Flood
Insurance Study (FIS) and associated Flood Insurance Rate Maps (FIRM) for the Site. For the

Site, Golder established that the following flood elevations should be used for the proposed OU-2
remedial design (see Appendix D):

®  100-year Floodplain Elevation: El. +8.3 feet (NGVD29), or El. +7.2 feet (NAVD, 1988)

®  500-year Floodplain Elevation: El. +8.7 feet (NGVD29), or El. 7.6 feet NAVD, 1988)

[Note: the above elevations were presented on the FIRM maps with respect to the National
Geodetic Vertical Datum of 1929 (NGVD29), which is 1.1 feet above the North American
Vertical Datum of 1988 (NAVDS8).]

See Figure 3 for 100-year floodplain and 500-year floodplain elevation contours across and
within the vicinity of the Site.

3.3.2 Floodplain Assessment

Based on the 100- and 500-year flood elevations shown on Figure 3, the majority of the Site
resides within both the 100-year floodplain and 500-year floodplain, In particular, the entire Site
is surrounded by areas within the floodplain, with only two (2) isolated areas that are above the
100- and 500-year flood elevations (see Figure 3).
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. Figure 4 shows the proposed Site grading contours for the OU-2 Remedy, and the limits of the
new cover system, which will cap an area of about six (6) acres. The majority of this capped area
will reside beneath the 100- and 500-year flood levels.

Clean fill materials will be used to grade the Site and construct a required new cover system, and
a majority of this fill will be placed within the 100-year floodplain and 500-year floodplain limits,

as shown in Figure 3.

Currently, it is estimated about 22,000 cubic-yards of imported fill will be required to construct
the planned cover system, with about 16,000 and 18,000 cubic-yards placed within the vertical
projection of the 100- and 500-year flood levels respectively.

Given the volume of fill placement is low relative to the larger surrounding floodplain areas and

flood levels within the vicinity of the Site are not only controlled by Peach Island Creek, which is

interrelated with the larger Berry’s Creek drainage basin, and therefore tidally influenced, it is

anticipated that construction of the required new cover system should have minimal impacts on
. the overall surrounding 100- and 500-year flood elevations.

3.3.3 Geotechnical Design Parameters

For the OU-2 remedial design, Golder established geotechnical design parameters based on the
following:
® Soil descriptions and SPT N-values presented in the boring logs;

* Results of the geotechnical laboratory testing performed on selected “disturbed” and
“andisturbed” soil samples collected during the PDI;

* Typical design values for similar materials, as presented in published literature; and

¢ Golder’s knowledge, experience and judgment on similar projects within similar geologic
materials.

See Table 1 for a summary of geotechnical design parameters, which were incorporated into the

requisite design analyses and evaluations.

Golder Associates



May 2007 -16 - 943-6222

34 Cover System

3.4.1 Overview

A new cover system will be installed over the entire Fill Area circumscribed by the existing
perimeter slurry wall (see Figures 3 and 4). This cover will consist of a 2-foot-thick “double
containment” cap system, designed, constructed and maintained to meet the requirements of the
Resource Conservation and Recovery Act (RCRA) Subtitle “C” (40CFR264.310) requirements.

Per the ROD, two (2) different cap design sections were identified: a) a vegetated surface option;
and b) an asphalt surface option. The basic components for each of these preliminary cap design
sections include: 1) a prepared subgrade; 2) a drainage layer; 3) and a “double containment”

barrier system, described as follows:

¢ In the vegetated surface option, the two (2) required containment layers are established
by the installation of a gegomembrane overlying a geosynthetic clay layer; and

* In the asphalt surface option, the two (2) required containment layers are established by
the installation of a geomembrane beneath an asphalt layer.

After evaluating these two (2) cap options, the vegetated cap option was selected, because it will
provide more flexibility for potential (i.e., future) beneficial reuse and be less costly to install.
Furthermore, it should be noted that pavement surfaces could be constructed in the future atop the
selected vegetative cap system as part of Site development to accommodate potential future

beneficial Site re-uses, as necessary.

Construction of the proposed cover system will be critical to the successful execution and
completion of the OU-2 Remedy. Hence, the Remedial Contractor will be required to integrate
and sequence its operations to ensure that the design and construction objectives for the OU-2

Remedy are achieved.

See Section 4.0 herein for additional information with respect to the anticipated sequence of

construction.
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342 Cap Design

3.42.1 Cap Section
The recommended vegetated cap option cross-section includes (from bottom to top) the following:

* Grading Laver: grading fill, as and where needed, will be placed to attain the required
slopes and provide for a stable base for subsequent cap system components;

* Geosynthetic Clay Layer (GCL): a GCL will be placed over the grading layer to provide
a low hydraulic conductivity barrier;

* Geomembrane Layer: a 40 mil (min.) High Density Polyethylene (HDPE) geomembrane,
or equivalent, will be placed over the GCL to provide a second low hydraulic conductivity
barrier;

* Drainage Layer: a geocomposite drainage layer, or equivalent, will be placed over the
geomembrane layer to provide filtration and lateral drainage;

* Cover Layer: a 1.5-foot-thick (min.) soil cover will be placed over the drainage layer to
protect the underlying geomembrane and drainage layers; and

® Vegetative Layer: a 6-inch-thick (min.) of material capable of sustaining vegetation (i.e.,
topsoil) will be placed over the cover layer, which will be seeded and fertilized to establish
a vegetative cover to control erosion of the cap.

Construction of the proposed cover system will require the import of additional fill materials, and
the Technical Specifications require the selected Remedial Contractor to deliver only certified
“clean” materials to the Site. See Section 5.0 herein for additional information with respect to the
Technical Specifications for the OU-2 Remedy.

3.42.2 Cap Grading

The Site has existing slopes ranging from about one (1) to five (5) percent, with the exception of a
mounded area located in the Northeast corner of the Site (see Figure 3). A high point is located
within the central portion of the Site, and surface water runoff currently flows radially from this high
point to the existing perimeter drainage channels, which discharge directly into Peach Island Creek
through a series of six (6) weirs notched in the tops of the existing steel sheet pile wall.
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The proposed cap grading would be designed to maintain the same or similar drainage patterns,
which have proven to be able to accommodate stormwater runoff over the fourteen (14) years, with
radial drainage from the central portion of the Site to new perimeter drainage channels, which will
discharge directly into Peach Island Creek through a series of six (6) weirs in the top of the new steel
sheet pile wall.

The proposed Site grading for the OU-2 Remedy includes minimum slopes for the final cover of
two-point-five (2.5) percent to promote positive drainage and allow for future cap settlements, as
described in Section 3.4.2.4, over the design life of the proposed cap. Based on veneer (i.e., internal)
stability analysis of the proposed cap, as described in Section 3.4.2.3, the maximum slope, within the
cap area, will be ten (10) percent.

The proposed cap will extend, at a minimum, to the limits of the existing slurry wall, and the limits
of the new geomembrane will generally coincide with the limits of the existing geomembrane barrier
(see Figure 4). The cap will extend beyond these limits in some areas to facilitate construction and
provide transitions to the natural topography.

See Figures 4 and 5 for the proposed grading and drainage plan for the OU-2 Remedy, and
associated construction details for the proposed new cap, respectively.

Cap construction activities will include clearing, grubbing and stripping the Site of existing

vegetation, removing the existing geomembrane, and grading to create uniform working surfaces.

It is envisioned that the existing mounded area within the Northeast corner of the Site will be re-
graded, but not until after the required in-situ “Hot Spot® treatment activities have been
completed. After grading, the Site will be proof-rolled to prepare the subgrade for cover
construction. Grading operations will be minimized to the extent practical, so as to limit

disturbance of the existing ground surface.
Materials excavated during the proposed stream bank enhancement and groundwater recovery

system construction activities, and soil cuttings (i.e., investigation derived wastes) from previous

soil borings and well installations on-site, will ultimately be used as grading fill beneath the new
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cap, provided these materials meet the Technical Specification requirements. Additional “clean”

fill materials will be imported, as necessary, to establish the required subgrade levels.
3.42.3 Internal Stability

The proposed cap must possess sufficient internal shear strength to be stable and retain its integrity.
Fundamental to the stability of caps are the shear strength between the various geosynthetic and soil
layers, and the internal shear strength of the soil layers and the GCL.

The internal (i.e., veneer) stability of the proposed cap was calculated assuming drained conditions in
the drainage layer above the geomembrane with the addition of a uniformly applied equipment
design load across the entire cap surface. In addition, a “rapid drawdown” design scenario was
analyzed to evaluate the impacts of possible future Site flooding. Calculations presented in
Appendix E, based upon an assumed shear strength of the cap system represented by an internal
friction angle of 25.3°, indicate that at least a factor of safety of 2.1 is achieved for the maximum
(i.e., worst case) design slope of ten (10) percent.

It should be noted this assumed minimum friction angle of 25.3° is generally considered to be a
conservative figure that is less than typical levels for similar materials, based on published data, and
previous testing results. The Site-specific computed factor-of-safety noted above exceeds USEPA
guidance, which recommends a minimum factor-of-safety of 1.5 for soil cover systems.

To ensure that minimum shear strength requirements are satisfied for the final cap, laboratory
testing of actual geosynthetic and soil materials used to construct the cap will be performed
during construction, in accordance with ASTM D5321.

3.42.4 Settlement

Construction of the proposed new cap will result in the existing Site grades being raised between
two (2) to four (4) feet, which will increase the stresses and pore water pressures within the

underlying soil deposits and result in additional time-dependent consolidation settlements.

As presented in Section 3.2 herein, the Site is underlain by several compressible soil deposits,

which may impact the design and serviceability of the new cap system. However, the underlying
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Meadow Mat and Peat layer represents the greatest settlement concern, due to its highly

compressible nature and variable thickness across the Site.

Design calculations indicate total settlements across the Site may vary from about six (6) to
twenty-four (24) inches over a span of fifty (50) years, and the underlying Meadow Mat and Peat
layer accounts for four (4) to sixteen (16) inches of this total settlement value (see Appendix E).
Given that the Meadow Mat and Peat layer is spatially inconsistent (varying from 0- to 7-feet-
thick over relatively short distances), it is difficult to evaluate the degree and magnitude of

differential settlements across the Site.

Furthermore, the O&M Plan for the OU-2 Remedy will incorporate provisions for the routine
inspection of the new cover system, and if any future settlement of the new cap results in
localized areas of ponding, due to insufficient drainage, appropriate corrective actions will be
implemented to correct these future field conditions, per the O&M Plan for the OU-2 Remedy.

3.4.2.5 Frost Penetration

Geomembranes do not need to be placed below the frost zone according to published data on low
temperature performance of geomembranes (Mills and Budiman, 1991; Peggs et al., 1991). In
general, samples tested at low temperatures show an increase in tensile strength and decrease in
strain at failure compared to samples tested at ambient temperature. However, even under low
temperatures, failure strains are still on the order of those typical for ductile materials. Hence, low

temperature embrittlement of geomembranes (GM) is not a design concern.

This conclusion is consistent with USEPA guidance, which indicates that neither “GCLs nor GMs
appear to be vulnerable to freeze-thaw damage.” Furthermore, potential concerns regarding possible
desiccation or degradation of the proposed GCL, due to frost, can be effectively addressed by
covering the proposed GCL with a geomembrane (USEPA, 2002), as proposed by this PDR.

Although the proposed geomembrane itself will not be affected by freezing, there is a potential for
objects, below the geomembrane, being uplifted due to frost heave action, if the frost penetrates
below the geomembrane. The potential for uplifted objects damaging the installed geomembrane
barriers will be mitigated by removing any exposed rocks and/or other sharp objects and proof-
rolling the subgrade surfaces to prevent them from contacting the new geomembrane. Additionally,
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the use of grading fill materials, which are relatively free of rocks and large particles, under the
proposed GCL will further protect the proposed cap from adverse impacts due to uplift.

To protect the cap edges from adverse impacts due to freezing of moisture within the drainage
layer, toe drains will be incorporated into the proposed remedial design. The cover soil and
topsoil at these toe drains will be replaced with riprap materials, providing a free-draining
material to convey the infiltration intercepted by the drainage layer (see Figure 5).

3.4.2.6 Infiltration

One of the primary objectives for capping the Site is to control surface water infiltration into the
underlying fill materials. The Hydrologic Evaluation of Landfill Performance (HELP) model was
used to evaluate the infiltration reduction capability of the proposed cap. The HELP model was used
to evaluate final conditions (after placement of the proposed cap and establishment of vegetation) for
the minimum and maximum design slope inclinations, which are two-point-five (2.5) and ten (10)
percent, respectively.

The HELP model, developed by the U.S. Army Corps of Engineers Waterways Experiment Station,
is a quasi two-dimensional hydrological model of water movement across, into, through, and out of
landfills. This model accounts for climatological and cap design data and utilizes a solution
technique to conduct a water balance in terms of surface storage, runoff, infiltration, percolation,
evapotranspiration, soil moisture storage and lateral drainage.

The impermeability characteristics of a geomembrane are superior to a low permeability soil layer.
For example, based on water vapor transmission tests performed by manufacturers and Koerner
(1990), the permeability of HDPE geomembranes ranges from 1x10™° cm/sec to 1x10™ cm/sec.
Therefore, a permeability design value of 1x10™"' cm/sec was assumed for the proposed
geomembrane in the HELP analyses. Additionally, a permeability design value on the order of 5
x10® cm/sec was assumed for the proposed GCL, which is generally considered to be an upper
bound for typical GCLs.

The HELP model used synthetically generated precipitation data for the Site, based on the closest
city/town within the HELP database: Newark, New Jersey. The average annual rainfall used by

the HELP model was 41.7 inches.
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Golder evaluated four (4) cap system design scenarios using the HELP model, and these analyses
indicate infiltration through the final cap system (i.c., recharge) would be 0.00002 inches-per-year
(see Appendix E of the PDR), which is equivalent to 3.26 gallons-per-year infiltrating through the
cap system (based on a Site area of about 6 acres) (See Appendix E).

The HELP model analyses shows post-capped conditions should practically eliminate infiltration
into the underlying Fill stratum, reducing it by at least 99.9%! to an estimated infiltration on the
order of three (3) gallons-per-year for the entire Site.

3.4.2.7 Drainage Layer

The purpose of the drainage layer is to convey water infiltrating the vegetative and soil cover layers
to an outlet to minimize the time water is in contact with the geomembrane, and to reduce the
hydraulic head over the geomembrane, thereby reducing the potential for sloughing and instability of
the overlying soil layers.

Two (2) types of drainage materials were considered for the Site-specific conditions: a) an 18-inch-
thick layer of uniformly graded, well draining sand; and b) a geocomposite drainage layer, consisting
of a HDPE drainage net (i.e., geonet) with a non-woven geotextile heat-bonded to one or both sides
of the geonet. Of these two (2) drainage layer alternatives, the geocomposite drainage layer will
satisfy the design requirements, and will likely be less costly.

The HELP model results (see Appendix E) were used to estimate the maximum head over the
proposed geomembrane. The model results indicate that, with a geocomposite drainage layer, the
maximum hydraulic head from a peak daily storm event will be about twenty (20) inches above the
geomembrane, based on the critical flow path of a two-point-five (2.5) percent slope for a maximum
length of two-hundred-forty (240) feet. Where slope inclinations average about ten (10) percent over
a drainage path of one-hundred-twenty (120) feet, the HELP model indicates that a maximum peak
daily hydraulic head of five (5) inches is expected using a geocomposite.

! The reduction in recharge was based on the estimated amount of infiltration through an uncapped condition (i.e., soil)
compared to the HELP model results for the proposed impermeable (i-e., geosynthetic) cap systems. For example,
assuming zero surface water runoff (i.e., 100% infiltration), the reduction in recharge equals 99.99995%. Assuming
80% surface water runoff (i.e., only 20% infiltration), the reduction in recharge is still greater than 99.9% (i.c.
99.99976%).
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Therefore, the HELP model results indicate that the proposed vegetative cover system will not
become fully submerged, and risks associated with potential veneer slope failures should be minimal

under these conservative (i.e., worst case) design conditions.
3.4.2.8 Vegetative Layer

The primary purpose of the vegetative layer is to simply support vegetation, since a good stand of
vegetation will reduce the potential for erosion, thus protecting the entire final cap. Excessive
erosion creates significant maintenance problems, and is also a factor in assessing the adequacy of
the thickness of the surface soil, which protects the underlying cap layers. Therefore, the cap must
be evaluated on the basis of potential soil loss from vegetated slopes.

The principal cause of erosion is rainfall and runoff, and the resulting erosion can be estimated using
the Universal Soil Loss Equation (USLE), which was developed to estimate long-term average
annual soil loss (USEPA, 1989). The factors that affect soil erosion, as used in the USLE, are the
soil erodibility, slope length and steepness, and cover management practices. These factors are
dependent upon the location of the Site, the cover soil type, and the inclination of the final cap.

Using the USLE, the average annual soil loss for the “worst-case” combination of slope length and
steepness (i.e., one-hundred-twenty (120) feet at ten (10) percent plus one-hundred-twenty (12) feet
at three (3) percent slope grades) was computed to be about 0.26 tons-per-acre-per-year, which is
well below the typical allowable rate of 2.0 tons-per-acfe-per—year (see Appendix E of PDR).
Furthermore, the average annual soil loss for the typical combination of slope length and steepness,
as shown on Figure 4, (i.e., two-hundred-forty (240) feet at two-point-five (2.5) percent slope grade)
was computed to be about 0.075 tons-per-acre-per-year (see Appendix E herein).

For the typical slope configuration shown on Figure 4, the average annual depth of erosion based on
the calculated annual soil loss is about 0.000029 feet-per-year. Therefore, the proposed cover soil

thickness is considered adequate from an erosion perspective.
3.43 Surface Water Management

Currently, a natural drainage divide traverses the Site in an East-West direction, approximately in
the middle of the Site. Surface water runoff from the West, South and Eastern portions of the Site
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drains via perimeter channels to Peach Island Creek, while surface water from the Northern

portion of the Site drains directly into Peach Island Creek.

It is envisioned that the existing perimeter drainage channels will be upgraded, but will continue
to discharge into Peach Island Creek. See Figures 4 and 5 for proposed grading and drainage plan
and details for the OU-2 Remedy. See Appendix E for associated stormwater management

design computations.
3.44 Temporary Erosion and Sediment Control Measures

Temporary erosion and sediment control measures, which will meet the minimum requirements
of the “Standard for Soil Erosion and Sediment Control in New Jersey” (2005), will be
implemented during construction by the selected Remedial Contractor.

General details and specifications have been incorporated into the construction drawings and
Technical Specifications for the OU-2 Remedy for standard erosion and sediment control
features, which include silt fences, hay bales, diversion channels, and/or temporary diversion
berms. See Figures 6 and 7 for the layout and typical details for the anticipated soil erosion and

sediment control measures.

Prior to any ground disturbance, the selected Contractor will be required to submit its own
Erosion and Sediment Control Plan, which must comply with the project Technical Specifications

and be consistent with the Contractor’s planned sequence of construction activities.

35 Stream Bank Enhancements

3.51 Overview

During the OU-1 construction, a steel sheet pile wall was installed along Peach Island Creek to
facilitate construction of the existing slurry wall. During construction of the slurry wall, it appears
that sections of this sheet pile wall moved (i.e., translated and/or rotated) under the applied
construction loading conditions, and a series of steel H-piles (driven into the underlying Glacial Till
stratum) were installed in front (i.e., “waterward”) of the sheet pile wall to serve as stiff buttress
supports and stabilize the wall.
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To investigate the integrity of the sheet pile wall, the wall was monitored during the FFS phase of the
project. In general, the wall has rotated about ten (10) to thirty (30) degrees from vertical over a
significant portion of its length. No substantive movements have occurred since the OU-1
construction was completed, but the wall is considered to be only marginally stable under current
loading conditions.

One of the primary remedial action objectives for OU-2 is to implement stream bank enhancements
to establish a long-term, permanent solution resulting in a more stable and aesthetically pleasing
stream bank condition.

The OU-1 “as-built” construction drawings indicate that the existing steel sheet pile wall is offset
about ten (10) to twenty-five (25) feet “waterward” of the existing slurry wall centerline, with slurry
wall widths at the ground surface varying from about five (5) to fifteen (15) feet.

Therefore, it appears the existing steel sheet pile wall is typically offset about six (6) to twelve (12)
feet from the nearest (i.e., “waterward”) side of the sturry wall. Proposed stream bank improvements
will be constructed within this area to prevent impacts to, and encroachments into, Peach Island
Creek.

3.5.2 Performance Criteria and Standards

Improvements and/or upgrades to the existing steel shéet pile wall/bulkhead must take into
consideration the stability/integrity of the existing slurry wall, and the design evaluations must
consider both short-term (i.e., construction) and long-term conditions.

Design of proposed stream bank enhancement remedies will follow generally accepted geotechnical
engineering design practices and procedures, as typically described in, but not limited to, the Naval
Facilities Design Manuals DM-7.01 and 7.02.

In summary, design of the proposed stream bank enhancements considered the following evaluations

and corresponding design criteria:

* Slope Re-Configuration and Stability: These design evaluations assessed both short-term
(i.e., construction) and long-term design conditions, in order to achieve minimum short- and
long-term design factors-of-safety of 1.3 and 1.50, respectively; and
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*  Earth Support Structures: These design evaluations considered the design and construction
of structural retaining wall systems (e.g., gravity, segmental, cantilevered and steel sheet pile
wall systems). These systems would be designed using static equilibrium methods, and
incorporate appropriate factors-of-safety to maintain static equilibrium.

All geotechnical engineering design evaluations and/or calculations incorporate the various design
parameters corresponding to the underlying geologic materials, as presented in Table 1.

3.53 Geometric Design Constraints

Based on the proposed new cap thickness of twenty-four (24) inches and current ground surface
deviations, the proposed final grades along the existing slurry wall alignment vary from about
elevation EL +4.0 to EL. +6.5 (NAVD, 1988).

Based on the OU-1 “as-built” construction drawings (Canonie, 1992), the existing steel sheet pile
wall was installed with a top elevation of El. +3.5 (NGVD, 1929), which translates into a top
elevation of about El. +2.4 (NAVD, 1988).

Based on information collected during the PDI, “firm-bottoms” in front of the existing sheet pile wall
were estimated to vary from about 4.5 to 5.0 feet beneath the top of the existing sheet pile wall,
corresponding to elevation ranging from El. -1.9 to EL -2.4 (NAVD, 1988).

Therefore, the elevation rise (height above “firm-bottom™ to the adjacent final proposed grades) is
estimated to be about six (6) to nine (9) feet requiring slopes with inclinations varying from about
1.33:1.0 (H:V) to 1:1 (H:V), given the existing sheet pile wall is offset “waterward” six (6) to twelve
(12) feet from the existing perimeter soil-bentonite shurry wall.

See Appendix F for additional information regarding the geometric design constraints, and
representative cross sections through the existing slurry and sheet pile walls.

3.54 Stream Bank Improvement Design

To establish the maximum design slope inclination for the proposed stream bank improvements,

“global” slope stability analyses for typical slope configurations were completed (see Appendix
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F), and the results of this analysis indicate that the maximum design slope should not be steeper

than 4:1 (H:V).

Based on these stability calculations, approximately twenty (25) to forty (40) feet would be
required to create a stable slope configuration between the existing slurry wall and the creek.
However, the typical offset distance available is only about six (6) to twelve (12) feet, as
previously noted. Therefore, the proposed stream bank improvements will require a new earth

supporting structure (i.e., gravity or sheet pile walls).

To select a preferred support system, various types of gravity wall systems (i.e., cast-in-place
cantilevered concrete retaining walls, gabion walls, segmental block wall, and pre-cast concrete
“bin” walls) were considered, but all of these systems would also require a new temporary sheet

pile wall to protect the existing slurry wall during construction of the permanent wall.

Alternatively, a new steel sheet pile wall could be installed as a permanent replacement for the

existing sheet pile wall, and this approach has the following advantages:
e It would cost less;

¢ It would maintain the integrity of the existing sheet pile wall; and

* It would serve to provide a further lateral hydraulic containment barrier.

Therefore, the preferred stream bank improvement option for the OU-2 Remedy includes a new
steel sheet pile wall located about five (5) feet behind (i.e., “landward” of) the existing sheet pile
wall. See Appendix F for design calculations for the proposed new steel sheet pile wall. See
Figures 13 and 14 for the proposed steel sheet pile wall plan and details.

In addition, once the new steel sheet pile wall is in-place, the existing fill materials between the
new and old sheet pile walls will be removed, and the existing sheet pile wall and its associated
H-piles buttresses will be removed by cutting these elements at the Peach Island Creek low water

level.
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Excavated fill materials from between the new and old sheet pile walls will be utilized as grading
fill beneath the proposed new cap, provided these materials satisfy the requirements of the
Technical Specifications (see Section 5.0 herein).

3.6 In-Situ “Hot Spot” Treatment

3.6.1 Overview

One of the primary remedial action objectives for OU-2 is to reduce the toxicity and mobility of the
existing sludge “Hot Spot” contaminants utilizing a combination of in-situ treatment techniques. In
particular, the selected remedy for this “Hot Spot” area includes in-situ treatment using the following
technologies:

¢ In-Situ Air Stripping (ISAS); and

¢ In-Situ Solidification/Stabilization (ISS).

ISAS will be used to reduce the concentration of volatile contaminants within the existing fill and
sludge materials within the treatment area by enhancing the volatilization and removal of chemical
constituents. This will be accomplished by mixing the existing fill and sludge materials in-place

while injecting air or steam to enhance the volatilization and removal process.

The extracted off-gas will be captured, and treated using appropriate technologies (e.g., vapor phase
activated carbon, thermal oxidation, catalytic oxidizers) before discharge to the atmosphere.

After ISAS activities are complete, the air stripped fill and sludge materials within the treatment zone
will be solidified/stabilized, utilizing ISS methods, to reduce the mobility of the remaining chemical
constituents. This will be accomplished by mixing the materials in-place and injecting admixtures
(e.g., cement, lime, fly ash, or bentonite) to solidify the material into a hardened mass.

The limits of this designated “Hot Spot” treatment area were previously investigated and delineated
during the FFSI, and the results of this study were presented in the FFSI Report (Golder, 1997). In
summary, the FFSI confirmed the presence of a discrete area of sludge within the Eastern portion of
the Site with the following general characteristics:
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* The sludge “Hot Spot” area is about four-thousand (4,000) square-feet in aerial extent, and
the materials within this area are predominately comprised of sludge material and fine-
grained soil with little debris;

* A surficial layer of fill, about 0.5 to 8 feet thick, overlies the sludge material, and the sludge
volume was estimated to be about fifteen-hundred (1,500) cubic-yards; and

*  The chemical characteristics for the sludge material within this area include the highest VOC
and PCB concentrations detected anywhere on-site. In particular, total VOC concentrations
ranged from 1,765 mg/kg (ppm) to 36,320 mg/kg (ppm), and PCB concentrations ranged

from 210 mg/kg (ppm) to 15,000 mg/kg (ppm).

See Figures 3 and 8 for horizontal/vertical limits and representative cross-sections through the
designated “Hot Spot” treatment area.

To evaluate the possibility of reducing the toxicity and mobility of the sludge “Hot Spot” area, a
“bench-scale” laboratory treatability study (Kiber, 2000) was conducted, as part of the USEPA
approved FFS for OU-2, with the following objectives:

* Evaluate the effectiveness of ISAS for reducing VOC concentrations prior to introduction of
the various solidification/stabilization reagents;

¢ Evaluate variations in the amount (i.e., proportions) of reagent materials (i.e., cement, lime,
bentonite, and fly ash) to facilitate establishment of “Design Mixes”;

o Evaluate the reduction in total constituent concentrations and constituent mobility for
various design mixes; and

e Evaluate whether the addition of zero-valent iron would provide additional treatment of
chlorinated organics.

The findings, conclusions and results of this treatability study were presented within the FFS
(Golder, 2001), and are summarized as follows:
* Average total VOC concentration of the treatability samples was 29,714 mg/kg (ppm);

e During the air-stripping phase, total VOC concentrations were reduced from 26,673
mg/kg (ppm) to 2,562 mg/kg (ppm), which represents a factor of more than ten (10);

¢ Solidification/stabilization tests indicated substantial reductions in PCB and VOC

concentrations and leachability were achieved when a 10% cement and 10% lime mixture
(by weight) was utilized; and
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® After introduction of the solidification/stabilization reagents, unconfined compression
strengths were measured at between twenty-three (23) to forty-nine (49) pounds-per-
square-inch (psi), which were well above the fifteen (15) psi study goal. This will be
suitable for (limited) future re-uses of the Site.

Based on this treatability study, the remedy selected in the ROD is in-situ treatment of the sludge
“Hot Spot” area utilizing a combination of ISAS and ISS techniques.

The selected Remedial Contractor will be responsible for the detailed design of the In-Situ “Hot
Spot” Treatment work, and compliance with the Technical Specification minimum design

requirements and performance and quality control requirements.

The following sections of this FDR further describe the conceptual design of the proposed in-situ
“Hot Spot” treatment.

3.6.2 Performance Criteria and Standards

In the Technical Specifications (see Appendix G), ISAS and ISS activities are incorporated under
a single, combined performance-based Technical Specification, which will allow the selected
Remedial Contractor some degree of flexibility during its design and implementation of the
proposed work.

The Technical Specifications require collection of post-treatment (i.., upon completion of ISS
operations) samples for quality control testing, and the average values of the combined post-
treatment test results will be used to evaluate the overall performance and success of the

combined ISAS and ISS operations.

Per the ROD and Consent Decree, average post-treatment total VOC levels, within the treatment
zone, are to be reduced to whichever is most stringent of the following three (3) performance
criteria:

a) 90% lower than pre-treatment levels;

b) Below the average VOC levels within the fill outside the “Hot Spot” area; or

¢) A level where interferences with stabilization will not occur.
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To evaluate Criteria “a” (as defined above), Golder reviewed the total VOC data presented in the
FFSI (Golder, 1997) and FFS treatability study (Kiber, 2000), and it appears the total VOC
concentrations within the sludge “Hot Spot” area average about 20,600 mg/kg (ppm). Therefore,
a 90% reduction in total VOC, within the treatment zone, would be represented by an average of
about 2,060 mg/kg (ppm).

To evaluate Criteria “b” (as defined above), Golder reviewed the total VOC data presented in the
RI (Dames and Moore, 1990), and neglecting surficial samples?, the total VOC concentrations
within the fill materials outside of the sludge “Hot Spot” treatment average 1,280 mg/kg (ppm).

With regards to Criteria “c” (as defined above), the FFS treatability study (Kiber, 2000) did not
identify any potential conditions where the ISAS and ISS operations would interfere with each

other.

Accordingly, the most stringent VOC performance criterion appears to be Criterion “b” (as
defined above), and this has been used to establish the performance criteria within the In-Situ
“Hot Spot” Treatment Technical Specification (see Section 02450 of the Technical
Specifications, as presented in Appendix G).

The ROD also requires that in-situ soil solidification/stabilization of the sludge “Hot Spot” area

achieve both of the following performance criteria:

a) The treated mass has an average uniform unconfined compressive strength of fifteen (15)
pounds-per-square-inch (psi); and

b) The average leachability of the treated mass is reduced by 90% when compared with the
pre-treatment baseline data presented in the FFS, based on the Synthetic Precipitation
Leaching Procedure (SPLP) testing methods.

During the treatability study (Kiber, 2000), solidification/stabilization of contaminated sludge
materials, using 10% cement and 10% lime (by weight), resulted in unconfined strengths of about
forty-two (42) psi, which is well above the fifteen (15) psi performance goal. In addition, total
VOC and SPLP VOC concentrations were reduced by about 95%, and SPLP PCB concentrations

were also reduced by about 95%.

2 Current agency guidance does not recommend relying upon VOC data collected within the zero (0) to two
(2) feet depth range.
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Details of the performance criteria for the “Hot Spot” treatment as dictated in the ROD are
discussed in the Technical Specification (Section 02450 in Appendix G). Performance criteria
include that the average VOC levels of final treated mass shall be equal to or less than 1,280 ppm;
the average leachability of the treated mass shall be reduced by 90% as compared to the FFS
results; and the average 28-day strength of treated mass shall be fifteen psi (min).

A detailed verification program to ensure the performance criteria are met included in the
Technical Specification and includes, but is not limited to, the following tests: post-ISAS head-
space sampling, post-ISS head-space sampling, mixing efficiency, post-ISS VOC testing, post-
ISS leachability testing, and post-ISS strength testing.

In addition, the In-Situ “Hot Spot” Treatment Technical Specifications includes flexibility for the
Remedial Contractor to develop and submit its own mix designs, and to utilize alternate
proportions or types of reagents (i.e., cement, lime, bentonite, and fly ash), provided the final

performance criteria/standards are achieved.
3.6.3 Field Verification Program

Given that there exists some degree of uncertainty with respect to implementation of the full-scale
In-Situ “Hot Spot” Treatment methods, the associated Technical Specifications require the
Remedial Contractor to undertake and successfully complete a “pilot-scale” field verification

program.

The purposes of this field verification program are as follows: a) to verify that the combined
ISAS and ISS operations are capable of achieving the specified performance criteria; b) to allow
the Remedial Contractor some degree of flexibility to modify its proposed means-and-methods; c)
to account for variations in field conditions; and d) to establish field-specific operational

requirements (e.g., durations of ISAS treatment for each column).

In summary, the In-Situ “Hot Spot” Treatment Technical Specification (see Section 02450 of
Technical Specifications, as presented in Appendix G herein) includes provisions for the
performance of a “pilot-scale” field verification program, which includes the following

requirements;
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¢ Collect representative samples of the sludge material, and perform a treatability study to
evaluate alternate mix designs, as necessary;

* Mobilize all equipment, materials and labor required for production operations. In
addition, provide all monitoring equipment to be used during “full-scale” production
operations;

» Perform ISAS and ISS to create at least five (5) overlapping treatment columns;

¢ Collect continuous VOC measurements from off-gases within the auger shrouds. In
addition, collect representative post-ISAS augered soil samples, and perform field “head
space” tests on these samples, which will be used as a qualitative field screening tool;

¢ Collect representative post-treatment (i.e., post-ISS) samples, while the treated mass is
“wet”, from different depths within the treated column, allow these samples to cure on-
site under representative field conditions, and test these samples for total VOC,
compressive strength and SPLP on intact samples; and

¢ Determine whether or not the specified performance criteria/standards are achieved,
based on the collected post-ISS quality control samples.

Overall, this field verification program would be used to evaluate how the primary design
parameters (i.e., mixing time, air/stream temperature, and ISS reagent proportions) may need to

be varied to achieve the specified performance criteria/standards.

Specifically, this “pilot-scale” field-testing program would be used to establish the minimum
duration of the ISAS for each treated column, and to verify that the Remedial Contractor’s ISS
design mix will satisfy the specified strength and leachability requirements.

If the post-treatment performance criteria/standards cannot be achieved, treatment may proceed but
those portions of the treatment zone not satisfying the designated criteria may have to be excavated
and disposed of off-Site.

3.6.4 In-Situ Air Stripping (ISAS)

The proposed ISAS methodology will utilize truck- or crane-mounted equipment with single- or
double-auger systems covered by a shroud. During the mixing process, ambient air and/or steam
will be injected into the soil/sludge mixture to enhance volatilization, and negative pressures will
be maintained within the shroud to capture the released VOCs.
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Recovered VOCs will be treated using appropriate technologies, such as thermal oxidizers, and/or
vapor phase activated carbon. Section 3.6.5 includes additional details related to air monitoring,

treatment and discharge requirements.

The proposed ISAS and ISS operations will extend five (5) feet horizontally and vertically
beyond the limits of the sludge “Hot Spot” area, as identified in the FFSI to ensure treatment of
the entire sludge area. In general, the overall treatment zone will extend to about ten (10) to
eighteen (18) feet bgs.

In-situ soil mixing will be carried out utilizing an overlapping grid pattern to ensure effective
treatment for VOC removal and ISS of the entire sludge “Hot Spot” treatment area. In addition,
the Technical Specifications include provisions for utilizing smaller diameter augers around the

perimeter of the treatment zone to mitigate interferences with adjacent fill materials and debris.

See Section 02450 of the Technical Specifications for additional information and details with
respect to the proposed ISAS treatment methods.

3.6.5 In-Situ Soil Solidification/Stabilization (ISS)

Upon completion of ISAS activities at each “column” location, reagent materials will be mixed
into the treatment zone in the form of slurry to solidify/stabilize the entire sludge mass. These
reagent materials will be mixed into the treated sludge material using the same auger systems to

achieve thorough homogenization.

Based on the treatability study (Kiber, 2000), the overall solidification/stabilization process is
expected to result in an expansion of the treated volume, and it is possible this volume expansion
may be as much as thirty (30) to thirty-five (35) percent. The resulting ground heave will be
accommodated during the subsequent Site final grading and subgrade preparation activities.

See Section 02450 of the Technical Specifications (see Appendix G) for additional information
and details with respect to the proposed ISS in-situ treatment methods.
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3.6.6 Monitoring, Treatment and Discharge

As a by-product of the ISAS and ISS activities, extracted air containing elevated VOC
concentrations will be generated, which will be collected and treated on-site to prevent adverse
impacts on the surrounding community. The Technical Specifications require the Remedial
Contractor to design, operate and maintain an air collection system at all times during ISAS
operations. In addition, the Technical Specifications require continuous monitoring of both

pressures and VOC levels within the auger shroud.

Ultimately, the selection and detailed design of the air treatment technology will be left to the
Remedial Contractor performing the ISAS and ISS operations. However, based on discussions
with qualified potential Remedial Contractors, the most likely treatment method will be either

thermal oxidation or activated carbon adsorption.

The In-Situ “Hot Spot” Treatment Technical Specification (Section 02450) requires the Remedial

Contractor to obtain all required Federal, State and local air emissions permits and/or certificates.

The National Emissions Standards for Hazardous Air Pollutants NESHAP) is listed as an ARAR
in the ROD. However, Golder believes the proposed ISAS operations are exempt from the
NESHAP for Site Remediation, because the Site falls under the Comprehensive Environmental
Response, Compensation and Liability Act (CERCLA), as 40CFR63.7881(b)(2), which states:

“Your site remediation is not subject to this subpart if the site remediation will be
performed under the authority of the Comprehensive Environmental Responses
and Compensation Liability Act (CERCLA) as a remedial action or a one time-
critical removal action.”

If the Remedial Contractor uses activated carbon adsorption systems, the Technical Specifications
stipulate that all spent carbon materials be disposed off-site, in accordance with all local, state and

federal regulations.
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3.7 Enhanced Groundwater Recovery System

3.71 Overview

Currently, hydraulic control and containment of the Fill aquifer is being achieved by the presence of
a perimeter soil-bentonite slurry-wall system, which circumscribes the Site, an interim geomembrane
cover over the entire Fill area circumscribed by this perimeter sturry wall, and the O&M of an
interim shallow groundwater interceptor well system consisting of pumping wells screened within
the fill stratum and above-ground header piping. Extracted groundwater is conveyed from these
existing wells to an on-site, aboveground storage tank, which stores the collected water until it is
periodically removed and transported off-site for disposal.

To date, this interim groundwater recovery system, in conjunction with the perimeter shurry wall, has
provided hydraulic source control. However, the existing groundwater recovery system cannot be
efficiently operated and maintained over the entire design life of the OU-2 Remedy. Therefore, the
existing system will be replaced to satisfy the identified objectives for the OU-2 Remedial Action.

The ROD envisioned that the existing groundwater recovery system would be improved/upgraded by
installing new extraction wells around the perimeter of the Site, and constructing underground
“clean” corridors for new piping and control systems. Toward this end, the PDR presented the
design basis for improving/upgrading the existing system by decommissioning the existing system
and constructing a new system consisting of horizontal trench drains and a series of groundwater

collector wells.

However, in response to Agency comments, Golder re-evaluated its design, and this FDR
presents a design based on a series of extraction wells instead of the collection trenches originally
proposed in the PDR. This new system will use a perimeter layout of individual groundwater
recovery wells with pneumatic-based controls directing recovered groundwater to an aboveground
storage tank.

This new groundwater recovery system will maintain inward hydraulic gradients around the Site

perimeter, as required by the ROD. Additional interior groundwater recovery wells will not be

necessary for the following reasons:
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® A review of historic groundwater level data for periods when the current system was not
in operation indicates that there is no significant Site-wide “rebound” of groundwater
levels during system shutdowns. This is likely attributable to the lack of direct
infiltration recharge through the current cover at the Site and the presence of the existing
slurry wall, which limits horizontal groundwater flow through the source materials. As a
result, groundwater levels in the fill unit within the slurry wall have effectively stabilized;

* The new cap is designed to be even more effective in limiting direct infiltration recharge
than the existing interim cover. Water balance calculations indicate that the new system
will eventually dewater the interior fill unit; and

* Based on a simplified, conceptual Site model, a Site-specific numeric groundwater flow
model was developed as a tool to evaluate locations, spacing, and frequency of pumping
wells, as needed to maintain inward hydraulic gradients. The results of this analysis
indicate that a system comprised exclusively of perimeter pumping wells will be able to
maintain inward hydraulic gradients, and these results also indicate little to no
groundwater mounding between pumping wells and across the central portion of the Site.

The proposed system includes the following design elements (see Figures 9 through 12 for additional
details and information with respect to the proposed new groundwater recovery system):

e Install a series of 1-foot-diameter groundwater extraction wells along the Site perimeter
to collect and extract groundwater using more efficient and lower-maintenance low-
volume, pneumatically-controlled pumps;

* Install a filter pack surrounding each well consisting of larger-diameter filter media and
in-situ clean-out ports to minimize the clogging of these extraction wells. The clean-out
ports located within the filter media outside the well casing will provide additional means
to surge and clean the filter pack surrounding each well in the event that the larger-
diameter filter media is still prone to clogging;

® Construct underground “clean” corridors, beneath the new cover system, between the
proposed extraction wells;

* Provide a series of primary carrier piping within these “clean” corridors, which will
contain the required pneumatic air and groundwater discharge conveyance lines. These
carrier pipes will also serve to provide secondary containment for any potential leakage,
and they will be oversized to accommodate potential future system maintenance and
upgrade. In addition, a redundant series of secondary carrier pipes of the same size and
materials will be provided within these “clean” corridors to further provide a means to
accommodate potential future system maintenance and upgrades, and these secondary
carrier pipes will be capped at their respective ends; and

¢ Convey the extracted water from the wells to a new on-site, aboveground storage tank. The
tank will be periodically evacuated and its contents disposed off-Site at licensed facilities.
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Overall, the new groundwater recovery system will be more efficient and reliable than the existing

system in the following ways:
e Allows for the use of more efficient, low-head, submersible pneumatic pumps;
¢ Mitigates the potential for pump and filter clogging;
o Eliminates the need for individual electric service to be run to each well; and
* Requires less and easier long-term maintenance, which should ensure the system remains

operational over its entire design life.

The following sections further describe the design of the proposed shallow groundwater

recovery/hydraulic source containment system.
3.7.2 Performance Standards and Design Criteria

In accordance with the ROD, the new groundwater recovery system has been designed such that
hydraulic control is achieved by maintaining inward gradients across the existing perimeter soil-

bentonite slurry wall.

To monitor both internal/external water levels and verify that the proposed system will maintain
inward hydraulic gradients, the proposed design includes the addition of a series of new shallow
piezometers located around the Site perimeter. These piezometers would be installed in pairs,
one (1) on either side of the existing slurry wall, accept on the creek side of the Site, and would
be screened within the Fill stratum. In addition, in response to Agency comments on the PFDR,
two interior piezometers, also screened within the Fill stratum will be installed to assess the water
levels in the interior of the Site as necessary. A staff gauge will be installed in the creek adjacent
to the Site in order to measure water levels outside the slurry wall on the creek side of the Site.

3.73 Hydraulic Source Control System Design

3.7.3.1 General

Figure 9 provides the layout of the proposed groundwater recovery system. In general, the new
pumping wells will be offset about twenty (20) to twenty-five (25) feet inside of the existing
slurry wall. Ten (10) 1-foot-diameter groundwater extraction wells (see Figures 9 and 10) will be
installed. These wells will contain appropriately sized pneumatic pumps and associated level

controls to convey the water through header pipes to a new on-site, aboveground storage tank.
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To achieve the design goal, the pumps will be installed to maintain groundwater elevation inside
the slurry wall of about El +2.0 feet (NAVD, 1988), and this level can be easily adjusted in
response to observed field conditions. Based on a review of the previously collected
internal/external water level readings, it is anticipated this control elevation will allow the
proposed groundwater recovery system to maintain internal groundwater levels, which will

achieve inward hydraulic gradients along the monitored Site perimeter.
3.7.3.2 Conveyance and Control System

The proposed groundwater extraction wells will have a maximum outside diameter of three (3)
feet, including a 1-foot-thick filter pack around the well casings, and will be installed at locations
shown on Figure 9 to depths of about ten (10) to twelve (12) feet bgs.

The proposed extraction wells will be constructed out of HDPE, or equivalent, slotted pipes
sealed using HDPE end caps (see Figure 10). Details on how the extraction wells will be installed
can be found in Technical Specification #02675, entitled “Well Construction”. This Specification
indicates that all well installation activities will be performed in accordance with the procedures
defined in N.J.A.C. 7:9. Final drilling methods will be based on the Contractor recommendation,
subject to approval by the Remedial Designer. Use of mud rotary drilling techniques is not
recommended, as excessive amounts of mud may be needed. The Technical Specification
includes a requirement that a list of all equipment to be used for well installation, including

proposed drill rigs and torque capacity, be provided by the Contractor.

A series of primary and secondary carrier pipes will also be installed within a “clean” corridor,
excavated between the wells and storage tank for, to route the required compressed air (i.e.,
pneumatic) and groundwater discharge lines. These carrier pipes will be placed below the frost
line, constructed of HDPE pipe, and will provide secondary containment for the groundwater
discharge lines. See Figure 10 for typical groundwater extraction well details.

Excavated material from the well locations and from the clean corridor trenches will be used as
general grading fill beneath the proposed cap, provided that the excavated material meets the
Technical Specification requirements. In addition, control of water (i.e., construction dewatering)

may be required during trench and well excavation activities. Any water generated during these
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excavation activities will be contained and disposed, in accordance with all Federal, State, and

local rules, regulations, laws and statutes.

Non-woven geotextile fabrics will line the entire trench and encase all stone/gravel filter
materials to provide adequate separation barriers between dissimilar materials and to delineate the

extent of the excavated “clean” corridors (see Figures 10 and 11).

Submersible pneumatic pumps will be installed within each new extraction well to convey
groundwater through a common discharge (i.e., force) main to an on-site, aboveground leachate
holding tank. These pumps will be pneumatically operated with built-in floats and valves to
control the pumping cycle, and the activation levels of these pumps will be initially set about El.
+2.0 feet, but may be adjusted in the future to account for observed field conditions.

Compressed air supply and groundwater discharge lines will be comprised of standard nitrile-
constructed hosing, and utilize stainless steel hose barbs, fittings, and clamps.

For each pump, the compressed air supply hose will be 1/2-inch in diameter and be pressurized at
forty (40) psi. The groundwater discharge lines will be a 1-inch-diameter hose and will be
connected to a 1-inch-diameter discharge header. A typical pump cycle will displace about 0.14

gallons and consume 0.4 cubic feet/gallon of air.

Each pump will be outfitted with a cycle counter to indicate the number of pumping cycles each
individual pump has completed. The cycle counters will aid in determining whether or not any

given pump is not operating or if the water level in each well has stabilized.

A pneumatic pump control panel will be installed within a new pre-engineered metal storage
building, and this building will be constructed such that all materials and equipment will reside at

or above the 100-year flood level.

This pump control panel will supply compressed air to each of the pneumatic pumps, and will be
connected to a tank-full sensor within the specified aboveground storage tank. If this sensor is
triggered, the compressed air supply to the extraction well pumps will be shut off to prevent
additional groundwater being pumped into the tank.
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A different tank-level sensor will monitor for two additional level conditions, high and high-high.
If a high level condition exists, a local display light within the building will activate. If a high-
high level condition exists, the compressed air supply to the extraction well pumps will be shut

off to prevent additional groundwater being pumped into the tank.

A leak-detection sensor will monitor the storage tank’s secondary containment space. If liquid is
detected, a local indicator light will activate; and the compressed air supply to the extraction well
pumps will be shut off to prevent additional groundwater being pumped into the tank.

The tank’s alarm status will be monitored to alert the selected O&M Contractor when the
following conditions are realized: tank high-high level, liquid detected in storage tank’s

secondary containment space; and compressed air supply to extraction wells is not operational.
3.73.3 Groundwater Storage System

The existing on-site, aboveground storage tank will be replaced with a new, 5,000-gallon, double-
walled aboveground storage tank. The new tank will be located within a new pre-engineered
metal storage building, which will have a minimum footprint of about twenty (20) feet by twenty-
four (24) feet. In addition, this building will be heated to prevent freezing of the holding tank and

fill lines.

The tank will be equipped with an overflow protection dévice, a high-level sensor that will shut
down the extraction well pumps, a local tank level gauge, an atmospheric vent, a
pressure/vacuum relief vent, and emergency vents for the main tank and secondary containment.
The secondary containment will be continuously monitored with a tank leak-detection system. A
flow meter/totalizer will be installed inside the new building, located adjacent to the aboveground

storage tank, to record pumping rates and total volumes pumped from the extraction wells.

The tank will be periodically evacuated using a tanker truck equipped with a vacuum pump. The
stored groundwater will be transferred from the on-site storage tank to the tanker truck under
continuous vacuum. The transfer line will be hard-piped from the storage tank to the building
wall. The transfer line from the building to the tanker truck will be a flexible material handling

hose equipped with cam and groove hose couplings.
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See Figures 9 through 12 for additional details with respect to the proposed new groundwater
recovery system and pre-engineered metal building. See Section 13120 of the Technical
Specifications (see Appendix G) for additional information and design requirements with respect

to the proposed new pre-engineered metal building,
3.7.4 Discharge, Treatment and Disposal

Currently, extracted groundwater is collected in an on-site, aboveground storage tank and
periodically transported, via tanker truck, to the DuPont Environmental Treatment (DET) facility

located in Deepwater, New Jersey.

The PDR stated that a discharge permit application would be submitted to the Bergen County
POTW treatment facility to determine whether or not the extracted groundwater could be
discharged to the POTW via a new sewer connection. Subsequent analysis of potential capital
and yearly O&M costs associated with designing, purchasing, and installing a pre-treatment
system to meet the Bergen County’s POTW standards for accepting groundwater, indicated that

this approach is not economical.
Based on this analysis, the extracted groundwater will continue to be conveyed to an on-site,

abaveground storage tank, which will be periodically evacuated and the contents transported to a
suitable off-site facility.

Golder Associates



May 2007 -43 - 943-6222

4.0 SEQUENCE OF CONSTRUCTION

Given the remedial action objectives for OU-2 presented in the August 26, ROD (see Section 1.3
herein), the overall sequence of construction will be critical to the successful execution and

completion of the proposed OU-2 remedy.

In particular, the selected Remedial Contractor will be required to implement the proposed OU-2

Remedy subject to the following requirements:

* The integrity and stability of the existing slurry wall must be maintained and protected
throughout the entire construction period,;

* The existing shallow groundwater interceptor well system must remain operational for as
long a time as possible, until such time that the proposed new groundwater recovery
system is installed and made operational; and

* The proposed remedy must be conducted such that adverse impacts to and encroachment
into Peach Island Creek are avoided.

The selected Remedial Contractor will ultimately be responsible for establishing its own “means-
and-methods™ and sequence-of-operations (including, but not limited to, staging the work,
facilitating delivery of materials/equipment, and stockpiling materials on-site) to complete the
proposed OU-2 remedy within the contract specified schedule.

One possible implementation scenario for the proposed OU-2 Remedial Action, such that the
design objectives and the above-noted requirements are met, would involve the following general

sequence of operations:

a) Implement the proposed stream bank enhancements along Peach Island Creek. This
would involve installing a new steel sheet pile wall five (5) feet behind the existing sheet
pile walls, excavating the fill materials from between the new and existing sheet pile
walls, and cutting/removing those portions of the existing sheet pile wall above the Peach
Island Creek low water level;

b) Perform the proposed In-Situ “Hot Spot” Treatment activities, including the required
Field Verification Program;

c¢) Install the proposed new groundwater recovery system, and associated pre-engineered
metal building, leachate holding tank, and new groundwater observation piezometers;
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. d) Once the proposed new groundwater recovery system is installed and made operational,
remove the existing groundwater recovery system, and decommission the old interior
wells and piezometers circumscribed by the perimeter soil-bentonite sturry wall.

€) Remove what remains of the existing geomembrane, and dispose of it off-site; and

f) Construct the proposed new vegetated cap system and surface water management
features.

Some of the above construction operations may be implemented concurrently, subject to physical

space limitations.

The Technical Specifications for the proposed OU-2 Remedy include requirements for the
Remedial Contractor to manage, handle, and dispose of surface water and groundwater generated
over the course of the entire construction period. As a result, the sequence for removing the
existing geomembrane will be critical to the overall project schedule, because removal of this
geomembrane would allow surface water to infiltrate into the fill, and this additional volume of
infiltrate would have to be removed by the groundwater recovery system to maintain groundwater
levels within the existing slurry wall.
L
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5.0 CONTRACT DOCUMENTS

5.1 Construction Drawings

The anticipated construction drawings for the OU-2 Remedy include, but may not be limited to,

the following;:
Figure :
No. Title
n/a Cover Sheet
1 (Not Used)

2 (Not Used)

3 Site Plan

4 Grading and Drainage Plan

5 Grading and Drainage Details
6

7

8

Soil Erosion and Sediment Control Plan

Soil Erosion and Sediment Control Details
In-Situ “Hot Spot” Treatment Plan and Details
9 Groundwater Recovery System Plan

10 Groundwater Recovery System Details (1 of 2)
11 Groundwater Recovery System Details (2 of 2)
12 Groundwater Recovery System Process Flow Diagram and Equipment List
13 Sheet Pile Wall Plan and Section

14 Sheet Pile Wall Details

15 Demolition Plan

16 Well Decommissioning Plan

17 Fence Restoration Plan

18 Survey Control Plan

Full-sized (i.e., 24-inch-tall by 36-inch-wide) copies of the above noted figures will be provided

upon request,
52 Technical Specifications

See Appendix G for copies of the Technical Specifications for the OU-2 Remedy.
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6.0 CONSTRUCTION MONITORING
6.1 Field Oversight
The proposed OU-2 remedy construction activities will be subject to on-site engineering inspection
and oversight, and those activities requiring construction quality control include, but are not limited
to, the following:

¢ Implementation of stream bank enhancements;

¢ In-situ “Hot Spot” treatment technologies;

¢ Installation of the new shallow groundwater recovery system;

e Cap construction; and

e All associated excavation, backfill and compaction, groundwater control, and existing
geomembrane removal activities.

These quality control services will be undertaken by qualified engineers and/or inspectors under
the direct supervision of a Professional Engineer, licensed and registered in the State of New
Jersey. See Appendix H for a copy of the project’s Construction Quality Assurance Plan
(CQAP).

6.2 Air Monitoring

As part of the Technical Specifications for the OU-2 Remedy, the Remedial Contractor will be
required to prepare a Site-specific, comprehensive, detailed Health and Safety Plan (HASP),
which will include, but not be limited to, performance of on-site air monitoring to ensure the

health and safety of the on-site workers and potential off-site receptors.

See Section 01564 of the Technical Specifications for the OU-2 Remedy (see Appendix G) for
additional information and details with respect to the health and safety requirements.
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7.0 OPERATIONS AND MAINTENANCE

Following completion of construction activities for the OU-2 Remedy, the selected remedy will
require Operation and Maintenance (O&M) activities to ensure the continued integrity of the
remedy. Appendix I provides an annotated “Table of Contents” for the anticipated O&M plan for
the OU-2 Remedy.
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8.0 ACCESS AND DEED RESTRICTIONS

Institutional controls to restrict use of the property and otherwise ensure the continued effectiveness
of the remedy will be implemented and maintained.

Construction of the proposed OU-2 Remedial Action will require the temporary removal and/or
relocation of portions of the existing perimeter fence. In particular, the perimeter fence along
Peach Island Creek will have to be removed to facilitate implementation of the proposed stream
bank enhancements. Hence, the Contract Documents include provisions for the partial removal,

replacement, and/or restoration of sections of the perimeter Site fence.

The Group has secured the necessary access easement from the current property owner (the Borough
of Carlstadt) to implement the remedy; the easement also provides the Borough’s approval to apply
the required Deed Notice to the property upon completion of the remedy. The form of Deed Notice
approved by USEPA and the Borough is included as Appendix F to the July 14, 2004 Consent

Decree.
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9.0 PERMIT EQUIVALENCIES

According to EPA policy, CERCLA response actions conducted on-site are exempted by law from
the requirement to obtain Federal, State or local permits; however, said response actions are still
required to meet the substantive provisions of permitting regulations that are considered Applicable
or Relevant and Appropriate Requirements (ARARs). Therefore, under CERCLA, the remedial
activities proposed in USEPA’s ROD have been designed through the permit “equivalency” process
to address the ARARs. The permit equivalency process is similar to the standard permitting process
except that administrative requirements are waived, such as permit fees, public notice requirements,

and landowner signatures.

Golder contracted ASGECI to assist with permit equivalency requirements for the OU-2 work.
Through several communications between ASGECI and representatives in the Division of Land Use
at the New Jersey Environmental Protection (NJDEP), including conversations with Dennis Contois
of NIDEP Division of Land Use Regulation (DLUR) on March 28 & 30, and April 17, 2007 and
Diane Dow of NJDEP DLUR on March 29, 2007, it was determined that no Waterfront
Development Permit equivalency would be required for the project since the proposed activities
would be landward of the mean high water level.

It was further determined that a Minor Stream Encroachment Permit (SEP) equivalency would be
required for the project, for activities adjacent to Peach Island Creek, in accordance with the NJ
Flood Hazard Area Control Act. As Peach Island Creek is a tidally influenced body of water, only
the environmental standards are required to be addressed in the permit equivalency. Appendix J

includes all documentation necessary to meet the minor SEP equivalency requirements.

Authorization from the US Army Corps of Engineers, New York City District, is not required for the
project. No activities are proposed in waters of the US. Furthermore, activities undertaken entirely
on a CERCLA site by authority of CERCLA as required by USEPA, are not required to obtain
permits under Section 404 of the Clean Water Act or Section 10 of the Rivers and Harbors Act.

The Remedial Contractor will also be required by the In-Situ “Hot Spot” Treatment Technical
Specification (Section 02450 of Technical Specifications) to prepare, submit, and obtain all air
emissions and pollution control permits and/or certificates, as necessary and required by any

Federal, State, local rules, regulations, laws, and/or statutes.
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In addition, the Technical Specifications for the OU-2 Remedy include provisions requiring the
Remedial Contractor to prepare, submit, and obtain a Soil Frosion and Sediment Control Permit

and/or Certification from the Bergen County, New Jersey Soil Conservation Service.
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10.0 SCHEDULE

Submission of this FDR complies with the schedule presented in the approved RDWP (Golder,
2005). Upon Agency approval of the FDR, the Group will complete the Contractor Procurement

activities.

Figure 19 provides an updated remedial design and remedial action schedule for the QU-2 Remedy.
Selection of a remedial action contractor will be completed in accordance with the schedule and will

involve the following steps:

e Contractor prequalifications;
e Construction bid package preparation;
e Construction bid solicitation; and,

e  Award of construction contract.

A list of prequalified firms that possess the expertise and experience necessary to complete the Work
will be developed based on Statement of Qualifications (SOQ) requested from potentially qualified
firms. The technical components of the approved Final Design Report and CQA plan will be
integrated with bidding requirements and general contract administrative provisions to produce
construction bid packages. The bid package will include an Invitation to Bid, Instructions to Bidders,
the Construction Agreement, General Contract Provisions, and Technical Provisions. Bids for the
remedial construction work will be solicited by issuance of the final bid package(s) to the
prequalified remediation contractors. The 216 Paterson Plank Road PRP Group will select the

remedial action contractor based on review of the bids received.
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May 2007

FINAL DESIGN REPORT 943-6222
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 1
Geotechnical Design Parameters
Consolidation Parameters Strength Parameters
Material/Strata Index Properties I [Compression Indices] c | S
G | Wo | PL | ° [C. ] C. JCdC] ¢ u
Imported Fill Materials:
Common, Grading Fill | 120 33 0
Structural Fill 120 33 0
Subsurface Deposits:
Fill 120 33 0
Meadow Mat/Peat 80 300 90 | 600 ] 036 | 0.06 | 1.00 0 100
Organic Silt/Clay 110 | 120 40 20 | 090 ] 0.05] 005 | 0.20 0 200
Upper Varved Clay 120 30 20 08 | 040 ] 002 | 0.04 | 0.20 0 600
Lower Varved Clay 115 50 30 11 | 060 | 0.02 | 0.04 | 0.30 0 400
Glacial Till 120 10 5 28 200
Legend:  Gsa = Unit Weight, Ibs/it* (psf)
W, = Natural Water Content, %
Pl = Plasticity Index
e, = Initial Void Ratio
f = Internal Friction Angle, degrees
¢ = Cohesion, IbsHt* (psf)
S, = Existing Mobilized Undrained Shear Strength, Ibs/ft’ (psf)
C. = Compressibility index
C, = Secandary Compression Index
C, = Coefficient of Consolidation, ft“/day
Notes:

a) Design values shown herein are based on laboratory testing data, published literature,

experiences with similar materials, generally accepted industry standards, and professional
geotechnical engineering judgment.

b) C, and C, values vary with load, and values shown herein typically coorespond to a load

increment of 2 tsf.

G:\PROJECTS\943-6222 Carlstadi\100% Design Report\Tables\
2007 May04 - Carlstadt - FDR - Table 1.xls
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FINAL DESIGN REPORT 943-6222

May 2007

OPERABLE UNIT 2 (OU-2)

216 PATERSO|

N PLANK ROAD SITE

TABLE 2

FFSI Re|

port Nov. 1997

Sampling and Analyses Summary

B-1B 2-4 SILTY CLAY/CLAY 8/6/1997 TCUTAL, pH, moisture content, B-1B
(VOC-3.5-4.0) (FILL) grain size analysis, TOC, and oil & grease
GBR-02B 24 SLUDGE 8/18/1997 TCUTAL, pH, moisture content,
(VOC-3.54.0) rain size analysis, TOC, and oil & grease
GBR-02C 452 SLUDGE 8/18/1997 TCUTAL, pH, moisture content,
(VOC4.7-5.2) grain size analysis, TOC, and oil & grease
GB-048B 24 SILTY CLAY 8/1111997 TCUTAL, pH, moisture content, GB-04B
| (VOC-3-3.5) (FiLL) grain size analysis, TOC, and oil & grease
GB-04D 6-8 SLUDGE 8/11/1997 TCUTAL, pH, moisture content, FGB-04D
(VOC-6.5-7.0) grain size analysis, TOC, and oil & grease
GB-06D 6-8 SLUDGE/SOIL (FILL) 8/11/1997 TCLU/TAL, pH, moisture content,
| (VOC-7.2-7.7) grain size analysis, TOC, and oil & grease
GBO7F 10-12 SLUDGE/SOIL (FILL) 8121997 TCUTAL, pH, moisture content,
| (VOC-10.8-11.3) rain size analysis, TOC, and oil & grease
GB-14C 4-57 SLUDGE 8/15/11997 TCL/TAL, pH, moisture content,
(VOC-5.2-5.7) grain size analysis, TOC, and oil & grease
GEOTECHNICAL (3)
[ST-03 (GB-02) 8.5-11.0 PEAT 8/711997 Unconsolidated undrained triaxial
compression with pore water pressure measurement
[ & grain size analysis
ST-04 (GB-02) 12.5-15.0 SILTY CLAY 8/7/1997 Unconsolidated undrained triaxial
compression with pore water pressure measurement
| & grain size analysis
ST-05 (GB-01) 8.5-11.0 SILT 8/8/1997 Unconsolidated undrained triaxial
compression with pore water pressure measurement
& grain size analysis
Notes:

(1) - TCL VOCs, SVOCs, and Pest/PCBs Methodology: CLP SOW OLMO03.2 (CompuChem OLMO3.1); TAL Metals Methodalogy: CLP SOW ILMO3.0 (CompuChem [LMO4.0);

Qil & Grease Methodology: SWB846-9070/EPA 413.2, Total Organic Carbon Methodology: EPA Lloyd Khan Method, pH Methodology: LaMotte; Moisture Content

Methodology: ASTM D2216; Grain Size Analysis Methodology: ASTM D-412/422 & D-1140; and, unconsolidated undrained triaxial compression with pore water pressure.

measurement Methodology: ASTM D-2850 )
(2) - Equipment Rinsate Blanks were taken one per day of sampling.
(3) - A total of seven shelby tube samples were collected of which three samples, based on recovery, were submitted for analysis.

GAPRO,

May04 FDR Teble 2XLS
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May 2007 FINAL DESIGN REPORT 943-6222
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE

TABLE 3A
FFSI Report Nov. 1997
Summay of Chemistry Analysis Detections
Soil/Fill Samples
Organic Detections - Volatiles

EPA
INITIAL PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
) Sampled:8/6/97 || Sampled:8/18/97 || Sampled.8/18/97 Sampled:8/11/97 || Sampled.8/11/97 || Sampled:8/11/97
(mg/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) || RESULT {mg/kg) || RESULT (mg/kg) || RESULT (mg/kg)
198 Benzene - 28 38 34 73 66
1,220,000 2-Butanone - - - - 260 -
40,000 Chlorobenzene 8.4 86 74 380 1,200 1,000
940 Chloroform - - - 54 30 31
200,000 1,1-Dichloroethane 3.4 - - 51 210 160
— Total 1,2-Dichloroethene 4.2 - - 30 24 -
62 1,2-Dichloroethane -
200,000 Ethylbenzene 110
760 Methylene Chloride -
— 4-Methyl-2-Pentanone 19
184,000 1,1,1-Trichloroethane -
110 Tetrachloroethene o
400,000 Toluene 470
520 Trichloroethene 520
3 Vinyl chloride -
4,000,000 Total Xylenes 720

Notes:

Units are in mg/kg.

(1) - EPA initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported an a wet weight basis.

“~" indicates that no initial PRG is available.

Indicates exceedance of the EPA initial PRG.

stituent was not detected as qualified with a "U" or "UJ".

G:\PROJECTS\943-6222 Caristadi\100% Design ReportiTables\2007 May 04 FDR Tables 3A-3E.XLS Golder Associates Page 1 of 2



May 2007 FINAL DESIGN REPORT 943-6222
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE

TABLE 3A
FFS! Report Nov. 1997
Summay of Chemistry Analysis Detections
Soil/Fill Samples
Organic Detections - Volatiles

EPA
INITIAL PRGs GB-6D GB-7F GB-14C
1) Sampled:8/11/97 || Sampled:8/12/97 Sampled:8/15/97
{mg/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) | RESULT (mg/kg)
198 Benzene 57 62 28
1,220,000 2-Butanone 340 370 57
40,000 Chlorobenzene 260 260 49
840 Chloroform 240 340 -
200,000 1,1-Dichloroethane 120 - 16
— Total 1,2-Dichloroethene 49 -
62 1,2-Dichloroethane - -
200,000 Ethylbenzene 1,100 100
760 Methylene Chloride 200 -
— 4-Methyl-2-Pentanone 440
184,000 1,1,1-Trichloroethane
110 Tetrachloroethene
400,000 Toluene
520 Trichloroethene
3 Vinyl chloride -
4,000,000 Total Xylenes 6,100

Units are in mg/kg.

(1) - EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 fram EPA to Langan Environmental Services.
All results reported on a wet weight basis.

*—" indicates that no initial PRG is available.

: Indicates exceedance of the EPA initial PRG.

*-" indicates that the conslituent was not detected as qualified with a "U" or "UJ".

GAPROJECTE\S43-6222 Cartstadti100% Design ReportiTables\2007 May 04 FDR Tables 3A-3E.XLS Golder Associates Page 20f 2
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216 PATERSON PLANK ROAD SITE

R

FINAL D

o

REPORT

OPERABLE UNIT 2 (OU-2)

TABLE 3B
FFSI Report Nov. 1997
Summay of Chemical Analysis Detections

Sludge/Fill Samples
— Organic Detections - Semivolatiles
EPA
INITIAL PRGS B-1B GBR-02B GBR-02C GB4B GB4D FGB4D (Dup.)
1) Sampled:8/6/97 led:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 {| Sampled:8/11/37 || Sampled:8/11/97
{mglkg) _ PARAMETER RESULT (mglkg! RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mglkg) RESULT (mglkg_) RESULT (mg/kg)
50,000 _ [Phenol 1.7 56 72 48 64 70
184,000 1,2-Dichlorobenzene 0.8 14 8.4 34 28 19
— 1.4-Dichlorobenzene 0.33 - - - - -
— 2-Methylphenol - 3.5 3.3 - - -
— 4-Methylphenol 0.48 13 15 18 15 16
1,020 Nitrobenzene - - - - - -
6,000 Isophorone 1.4 50 13 - 14 8.7
40,000 2,4-Dimethylpheno! - 12 11 9.9 - 9
20,000 1,2,4-Trichlorobenzene 0.081 2.3 0.95 33 3 2
82,000 Napthalene 1.1 51 18 75 52 30
— 2-Methylnapthalene 0.51 21 6.5 25 18 12
— 2-Chloronaphthalene - 55 40 31 22 16
2,000,000 |Dimethylphthalate - - - 2.4 - -
122,000 Acenaphthene - 1.6 - 0.89 - -
— Dibenzofuran 0.18 54 21 2.6 3.2 2
1,640,000 |Diethyiphthalate - - - 12 1.2 1.5
82,000 Fluorene 0.077 3.2 0.89 1.2 1.6 1.2
- Phenanthrene 0.24 12 4.3 41 4.2 2.8
620,000 Anthracene - 1.8 - - - .
— Carbazole - 0.92 - - - -
—_ Di-n-butyiphthalate 0.37 - - 52 8.7 9.1
82,000 Fluoranthene - 8.9 1.8 2.5 2 1.3
62,000 Pyrene - 4.6 1.1 1.8 1.8 0.98
400,000  |Butylbenzylphthalate 0.043 - - 20 22 2.9
7.8 Benzo(a)anthracene - 24 0.55 0.9 0.59 0.47
78,000 |Chyrsene - 3 0.72 1.1 0.81
400 Bis(2-ethylhexyl)phthalate 73 37 8.5 190 110
40,000 Di-n-octylphthalate 0.5 - - 45 4.7
7.8 Benza(b)flucranthene 0.069 2.3 - 0.82 0.7 -
78 Benzo(k)fluoranthene 0.068 1.6 - 0.62 0.49 -
0.78 Benzo(a)pyrene - TR - - - -
7.8 Indeno(1,2,3-cd)pyrene - 13 - - - -
0.78 Dibenz(a,h)anthracene - R B - - - -
— ‘Benzo(g,h,[)perylene - 1.4 - 0.6 - -
(g:h.Dpery e
Units are in mg/kg.

(1) - EPA initia! Preliminary Remediation Goals (PRGs) taken from a Istter dated November 19, 1993 from EPA to Langan Environmental Services.
AII results reported on a wet weight basis.

lnmal PRG is avallable.

& lndlcatas exceedance of the EPA initial PRG.

GAPROJECTS\943-6222 Caristad\100% Design Report\Tables\2007 May 04 FDR Tables 3A-3EXLS

Golder Associates
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FINAL DE.;EPORT

OPERABLE UNIT 2 (OU-2)

216 PATERSON PLANK ROAD SITE

TABLE 3B
FFSI| Report Nov. 1997

Summay of Chemical Analysis Detections

(1) -EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1953 from EPA to Langan Environmental Services.

All results reported on a wet weight basis.

et |nd|oatas !hat no mitml PRG is available.
S

Sludge/Fill Samples
Organic Detections - Semivolatiles
EPA
INITIAL PRGs GB6D GB-7F "GB-14C
{1 | _Sampled:8/11/97 || Sampled:8/12/97 || Sampled:8/15/97
éﬂﬂ_’= PARAMETER RESULT (mg/kg) | RESULT (mg/kg) | RESULT (mglkg)_
| 50,000 Phenol 140 95 25
184,000 1,2-Dichlorobenzene 57 130 34
— 1,4-Dichlorobenzene - - -
— 2-Methyiphenal - - -
— 4-Methylphenol 24 20 5.6
1,020 Nitrobenzene - 380 -
6,000 Isophorone 33 20 u
40,000 12,4-Dimethylphenol 19 10 4,
20,000 1,2,4-Trichlorobenzens 5.7 - -
82,000 Napthalene 73 57 3
— 2-Methyinapthalene 28 21 1.1
— 2-Chioronaphthalene 97 35 23
2,000,000 Dimethylphthalate - - -
122,000 Acenaphthene - - -
—_ Dibenzofuran 3.9 - -
1,640,000 |Diethylphthalate 4.2 13 -
82,000 Fluorene 2 - -
— Phenanthrene 6.3 5.5 -
620,000 Anthracene - - -
— Carbazole - - -
— Di-n-butylphthalate 42 56 -
82,000 Fluoranthene 3.7 - -
62,000 Pyrene 3.6 - -
400,000 Butylbenzylphthalate 19 37 -
7.8 Benzo(a)anthracene 1.7 - -
78,000 Chyrsene 2 - -
400 Bis(2-ethylhexyl)phthalate %ﬁ, W
40,000 Di-n-octylphthalate
7.8 Benzo(b)flucranthene - - -
78 Benzo(kfluoranthene - - -
0.78 Benzo(a)pyrene 0.55 - -
78 Indeno(1,2,3-cd)pyrene 0.79 - -
0.78 Dibenz(a,h)anthracene - - -
— Benzo(g,h,l)perylene 1.2 - -
Units are in mg/kg.

W indlcates that the consﬂtusm was not detected as qualified with a “U” "UJ" or "R",

GAPROJECTS\943-6222 Caristad\100% Design ReportiTahles\2007 May 04 FDR Tables 3A-3EXLS
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May 2007 FINAL DESIGN REPORT 943-6222
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 3C
FFS1 Report Nov. 1997
Sum. of Chemical Analysis Detections
Sludge/Fill Samp.
Pesticide/PCB Detections
EPA ‘
INITIAL PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
(1) Sampled:8/6/97 {| Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 | Sampled:8/11/97 || Sampled:8/11/97
(mg/kg) PARAMETER RESULT (mg/kg) | RESULT (mg/kg) j| RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) | RESULT (mg/kg)
— Endrine Ketone - - - - - 12
0.34 Aldrin
0.36 Dieldrin - - -
10-25 Aroclor-1242 R ’
Notes:

G:\PROJECTS\943-6222 Carlstadtt100% Dasign Repori\Tables\2007 May 04 FDR Tables 3A-3EXLS

Units are in mg/kg.
(1) - EPA Initial Preliminary Remediation Goals (PRGs) taken from a letfter dated Novemnber 19, 1993 from EPA to Langan Environmental Services.

All results reparted on a wet weight basis.
al PRG is available.
G dicates exceedance of the EPA initial PRG.

=" indicates that the constituent was not detected as qualified with a *U”, "UJ" or *R".

Golder Associates Page 1 of 2
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May 2007
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 3C
FFS1 Report Nov. 1997
Sum. of Chemical Analysis Detections
Sludge/Fill Samp.
Pesticide/PCB Detections
EPA _
INITIAL PRGs GB-6D GB-TF GB-14C
1) | Sampled:8/11/97 || Sampled.8/12/87 Sampled:8/15/97
{mglkg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) ]| RESULT (mg/kg)
— Endrine Ketone - - -
0.34 Aldrin - - -
0.36 Dieldrin
10-25 Aroclor-1242

943-6222

Units are in mg/kg.
(1) - EPA Inttial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.

Alll results reported on a wet weight basis.

ial PRG Is available.

ndicates exceedance of the EPA initial PRG.
"-" indicates that the constituent was not detected as qualified with a "U*, "UJ" or "R".

Golder Associates
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FINAL DESIGN REPORT 943-6222
OPERABLE UNIT 2 {OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 3D
FFSI Report Nov. 1997
Summary of Chemistry Analysis Detections
Sludge/Fill Samples
Inorganic Detections
EPA
INITIAL PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
1) Sampled:8/6/97 || Sampled:8/18/97 || Sampled.8/18/97 | Sampled:8/11/97 || Sampled:8/11/97 || Sampled:8/11/97
!mglkg) PARAMETER RESULT (mg/kg) | RESULT (mg/kg) || RESULT {mg/kg) | RESULT (mg/kg) || RESULT (mg/kg) {| RESULT (mg/kg)
— Aluminum 5,140 5,040 3,090 4,270 3,890 3,800
820 Antimony 1.4 1.3 2.7 10.1 8.1 7.4
3.2 Arsenic AR L MR S :
— Barium 349 91.6 119 590 637 653
1.34 Beryllium 0.41 0.56 0.86 R 1.30 1.30
1,020 Cadmium 147 6.4 10 43.4 52 39
— Calcium 19,200 18,800 37,300 23,900 37,400 36,700
10,200 (V1)  Chromium 58 91.9 203 209 265 255
— Cobalt 29 2.7 1.9 5.6 4.7 4.2
76,000 Copper 5,760 975 2,590 6,350 4,180 4,250
— Iron 9,830 6,140 4,920 13,600 11,400 10,000
500-1,000 Lead 245 228 479
— Magnesium 2,780 1,340 5,280 2,260 3,280 3,240
— Manganese 124 80.7 123 189 181 168
620 Mercury 2,2 7.5 2.9 4.7 4.4 3.7
40,000 Nickel 10.5 9.9 12.8 16.7 19.9 18.9
— Potassium 395 625 480 507 5§37 529
10,200 Selenium 3.8 - 1.1 1.7 2.2 2.0
10,200 Silver 0.53 2.8 4.9 1.4 6.9 7.2
— Sodium 6,550 35,800 44,500 10,100 28,000 28,200
144 Thallium - - - - - -
= Vanadium 12.3 12.9 12.3 19.2 17.5 16.7
620,000 Zinc 242 268 365 1,840 2,260 2,500
Notes:
Units are in mg/kg.

(1) - EPA initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.
All results reported on a wet weight basis.
ot Indnee!es tha! no lniﬂal PRG is available.

Golder Associates
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May 2007 FINAL DESIGN REPORT
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 3D
FFS! Report Nov. 1997
Summary of Chemistry Analysis Detections
Sludge/Fill Samples
Ino[ganic Detections
EPA
INITIAL PRGs GB-6D GB-7F GB-14C
1 Sampled:8/11/87 § Sampled:8/12/97 || Sampled:8/15/97
(mg/kg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) [| RESULT (mg/kg)
— Aluminum 4,830 2,660 3,990
820 Antimony 6.0 12.8 1.2
3.2 Arsenic TR A 81
— Barium 619 702 68.3
1.34 Beryllium 1.0 0.72 i ;
1,020 Cadmium 34.1 47.4 6.7
— Calcium 25,600 19,800 21,900
10,200 (VI) Chromium 260 233 71.5
— Cobalt 4.4 4.5 1.4
76,000 Copper 2,970 1,830 10,200
—_ Iron 12,000 22,700 3,370
500-1,000 Lead : X i 152
— Magnesium 2,550 1,420 5,260
— Manganese 198 153 81.1
620 Mercury 6.2 3.1 0.79
40,000 Nickel 14.8 12.4 7.6
— Potassium 496 300 443
10,200 Selenium 1.1 2.0 -
10,200 Silver 1.4 1.8 0.6
— Sodium 13,900 8,540 35,500
144 Thallium - - -
— Vanadium 18.9 19.3 8.7
620,000 Zinc 2,980 10,000 218
Notes:
Units are tin mg/kg.

G:\PROJECTSW43-6222 Caristadi\100% Design ReportiTables\2007 May 04 FDR Tables 3A-3EXLS

(1) -EPA Initial Preliminary Remediation Goals (PRGs) taken from a letter dated November 19, 1993 from EPA to Langan Environmental Services.

All results reported on a wet weight basis.

es thai no initial PRG is available.
S i indicates exceedance of the EPA initial PRG.
=" indicates that the constituent was not detected as qualified with a "U" or "UJ".

Golder Associates
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May 2007 FINAL DESIGN REPORT 943-6222
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 3E
Summary of Chemisty Analysis Detections
Sludge/Fill Samples
Additional Parameter Detections
INITIAL
EPA PRGs B-1B GBR-02B GBR-02C GB-4B GB-4D FGB-4D (Dup.)
(1) Sampled:8/8/97 || Sampled:8/18/97 || Sampled:8/18/97 || Sampled:8/11/97 || Sampled:8/11/97 || Sampled.8/11/97
{malkg) PARAMETER RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) || RESULT (mg/kg) | RESULT (mg/kg) ]| RESULT (mg/kg)
— Qil and Grease, Gravimetric (2) 19000 42000 50900 44800 41300
— Oil and Grease, Infrared 18700 27000 - 28300 83700 21900 17800
— TOC 16000 31700 36600 53500 61500 52600
Notes:
Units are in mg/kg.

(1) - Initial EPA Preliminaty Remediation Goals (PRGs) taken from a letter dated November 19, 1333 from EPA to Langan Environmental Services.
(2) - Analysis not performed.

All results reported on a wet weight basis (sludge) except for sample B-1B.

"—" indicates that no initial PRG is available.

: Indicates exceedance of the initial EPA PRG.

"-" indicates that the constituent was not detected as qualified with a "U" or "UJ",

GAPROJECTS\943-6222 Carlstadt\100% Design Report\Tables\2007 May 04 FDR Tables 2A-SEXLS Golder Associates Page 1 of 2
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FINAL DESIGN REPORT

May 2007
OPERABLE UNIT 2 (OU-2)
216 PATERSON PLANK ROAD SITE
TABLE 3E
Summary of Chemisty Analysis Detections
Sludge/Fill Samples
Additional Parameter Detections
INITIAL
EPA PRGs GB-6D GB-7F GB-14C
(1) Sampled:8/11/97 )| Sampled:8/12/97 || Sampled:8/15/97
{mg/kg) PARAMETER RESULT ﬂglkg) RESULT (mg/kg) ]| RESULT (mg/kg)
— Qil and Grease, Gravimetric 57200 106000 76900
— Qil and Grease, Infrared 38400 47800 3040
— TOC 62900 30600 30800
Nates:
Units are in mg/kg.

G\PROJECTS\943-6222 Carlstadi\100% Design Report\Tables\2007 May 04 FDR Tables 3A-3E.XLS

(1) - Initial EPA Preliminary Remediation Goals (PRGs) taken from a letter dated Novemnber 19, 1993 from EPA to Langan Environmental Services.

(2) - Analysis not performed.

All results reported an a wet weight basls (sludge) except for sample B-1B.
"—" indicates that no initial PRG is available.

‘ . indicates exceedance of the initial EPA PRG.

Golder Associates

indicates that the constituent was not detected as qualified with a "U" or "UJ".
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N/L CAROLINA FREIGHT CARRIERS
DEED BOOK 6406 PAGE 144
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LEGEND

EXISTING GROUND CONTOUR
EDGE OF STREAM

EXISITNG FENCE

PROPERTY LINE

EXISTING SLURRY WALL

EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)

EXISTING GROUNDWATER EXTRACTION SYSTEM
DISCHARGE HEADERS (TO BE REMOVED)

LIMITS OF EXISTING GEOMEMBRANE (TO BE REMOVED)
100 YEAR FLOODPLAIN LEVEL (EL. = 7.2 ft.)

500 YEAR FLOODPLAIN LEVEL (EL. = 7.6 ft.)

MEAN HIGH WATER LEVEL (EL. = 3.6 ft.)

® EXISTING SURFACE WATER SAMPLING LOCATIONS
(SEE NOTE 1)

EXISTING GROUNDWATER EXTRACTION WELLS
EXISTING GROUNDWATER MONITORING WELLS
EXISTING PIEZOMETERS

PRE—DESIGN INVESTIGATION BORINGS

Roa SOIL BORING LOCATIONS
(COMPLETED AS PART OF THE FSSI)
-3 SLURRY WALL CONSTRUCTION INVESTIGATION BORINGS
(DRILLED AS PART OF THE OU-1 INTERIM REMEDY)
™-1
TEST PITS (EXCAVATED AS PART OF THE RI)
SSP-4
A SEDIMENT SURVEY POINTS
LIMITS OF SLUDGE "HOT SPOT" AREA (SEE REFERENCE 2)
NOTES

1.) SURFACE WATER SAMPLING POINT SW—1 IS LOCATED AT THE CONFLUENCE OF PEACH
ISLAND AND BERRY'S CREEKS, APPROXIMATELY ONE THIRD OF A MILE NORTHWEST OF THE
SITE. SURFACE WATER SAMPLING POINT SW-2 IS LOCATED ON PEACH ISLAND CREEK, 150
FEET NORTHWEST OF THE SITE AS MEASURED FROM THE NORTH CORNER OF THE
PROPERTY BOUNDARY. SURFACE WATER SAMPLING POINT SW—-4 IS LOCATED ON PEACH
ISLAND CREEK, 150 FEET EAST OF THE SITE, AS MEASURED FROM THE EAST CORNER OF
THE PROPERTY BOUNDARY.

2.) ALL LOCATIONS ARE APPROXIMATE.

3.) MONITORING WELLS MW-10S, 10D AND 10R HAVE BEEN DECOMMISSIONED TO
ACCOMADATE CONSTRUCTION ON THE MEADOWLANDS SPORTS COMPLEX PROPERTY, AND
WLL BE REINSTALLED AT A LATER DATE.

4.) SEE FIGURES 15 AND 16 FOR DEMOLITION AND WELL DECOMMISSIONING PLANS,
RESPECTIVELY.

5.) THE EXISTING SHEET PILE WALL WAS INSTALLED WITH AN APPROXIMATE TOP ELEVATION
OF E. +3.5 FEET (NGVD 29) OR ABOUT EL. +2.4 FEET (NAVD 88).

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074—02—-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5," DATED DECEMBER 8, 2005,
PREPARED BY PROMAPS,

2.) LIMITS OF SLUDGE "HOT SPOT" AREA TAKEN FROM THE FOCUSED FEASIBILITY STUDY
INVESTIGATION REPORT (GOLDER, 1997).

3.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES THE
NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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ELEVATION SUMMARY

TITLE

100 YEAR FLOOD PLAIN 721t SITE PLAN
500 YEAR FLOOD PLAIN 7.6ft
EXISTING SHEET PILE WALL 3.5ft o N Aariatien fscrzsom 0] PROECT No. 943-6222 | FILE No. 9436222Q001
% DESION | VEF | 05/07/07 | SCALE AS SHOWN[REV. 0O
PROPOSED SHEET PILE WALL | 6.0 ft 67_5 5 CADD RG | 05/07/07
MEAN HIGH WATERLEVEL | 3.6ft r'J, oieck | wew | 0s/07/07|  FIGURE 3
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124INCH DIA. Ci
- METAL OR POLY

TERMINAL BUILDING

ETHYLENE PIPE CUL

TO STREAM
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Of—

LEGEND

EXISTING GROUND CONTOURS
EDGE OF STREAM
EXISTING FENCE

PROPERTY LINE
EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)

NEW SHEET PILE WALL (SEE FIGURES 13 AND 14)

WEIR (SEE NOTE 5)

EL.25
b 4 SPOT ELEVATION

= e e e LIMITS OF NEW GEOMEMBRANE (SEE NOTE 3)

1= PROPOSED GROUND CONTOURS

PERIMETER DRAINAGE CHANNEL (SEE DETAILS @AND )

NEW PERIMETER ACCESS ROAD AND PARKING AREAS
(SEE DETAILS AND )

NOTES

1.) ALL LOCATIONS ARE APPROXIMATE.

2.) CONTRACTOR MAY ELECT TO REMOVE PORTIONS OF THE EXISTING PERIMETER FENCE
DURING CONSTRUCTION TO ACCOMMODATE ITS ACTIVITIES AND CONTRACTOR SHALL PROVIDE
TEMPORARY ACCESS RESTRICTIONS IN AREAS WHERE THE EXISTING FENCE IS REMOVED.
ALL REMOVED SECTIONS OF EXISTING FENCE SHALL BE RESTORED TO [TS ORIGINAL
CONDITION, OR BETTER, UPON COMPLETION OF CONSTRUCTION.

3.) LIMITS OF THE NEW GEOMEMBRANE SHALL COINCIDE WITH THE LIMITS OF THE EXISTING
GEOMEMBRANE. ACTUAL LIMITS OF EXISTING GEOMEMBRANE ARE NOT KNOWN WITH
CERTAINTY AND WILL BE FIELD VERIFIED.

4.) CONTRACTOR SHALL PROTECT ALL STRUCTURES, FENCELINES, WELLS, AND OTHER SITE
FEATURES DURING CONSTRUCTION, UNLESS INDICATED OTHERWISE ON THESE DRAWINGS, OR
AS DIRECTED BY THE GROUP’S REPRESENTATIVE. CONTRACTOR SHALL REPLACE ANY
DAMAGED ITEMS AT ITS SOLE EXPENSE.

5.) SURFACE WATER FLOWS SHALL BE CONVEYED TO PEACH ISLAND CREEK VIA THE
PERIMETER DRAINAGE CHANNELS, AND DISCHARGE TO CREEK THROUGH A SERIES OF WEIRS
IN THE TOPS OF THE NEW SHEET PILE WALLS.

6.) LIMITS OF NEW GEOMEMBRANE AND PROPOSED CONTOURS MAY BE ADJUSTED IN THE
FIELD TO ACCOUNT FOR ACTUAL FIELD CONDITIONS.

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074-02-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5," DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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GEOSYNTHETIC CLAY LINER (GCL)

500X WOVEN GEOTEXTILE, AS MANUFACTURED

PROPOSED FINAL GRADE —

- PROPOSED FINAL GRADE
6" VEGETATIVE
SUPPORT LAYER =

18" COVER SOIL

GEOCOMPOSITE
DRAINAGE LAYER

40 mil GEOMEMBRANE —

GRADING FILL
(VARYING THICKNESS)

///t\\\\\\\\\\\\\\\\\\\\
SUBGRADE —— AR AR ET SN NN EALSYR S 6
B 5B NN R TRR N R AOUNES S K
LGS R AR NN NYS N
R RRE RS SRARNCN NSNS NN

EXISTING SOIL
OR REGRADED MATERIAL

/ 1"\ FINAL CAP SECTION

\sj NOT TO SCALE

(SEE NOTES 1 AND 4)

1B (VP e 4—1

FINAL CAP SECTION,
SEl

E DETAIL [

" (TYP.) DENSE GRADED
AGGRECATE

@

500X WOVEN GEOTEXTILE, AS MANUFACTURED
- BY MIRAFI OR APPROVED EQUIVALENT

7“3\ ACCESS ROAD DETAIL

\&/

NOT TO SCALE
(SEE NOTE 2)

PROPOSED FINAL GRADE

6" (TYP.) DENSE
GRADED AGGREGATE

SUBGRADE SOILS

BY MIRAFI OR APPROVED EQUIVALENT —

ACCESS ROAD
/"5 AND PARKING AREA SECTION

NOT TO SCALE

&/

FINAL CAP SECTION,

SEE DETAIL @

PROPOSED FINAL GRADE

PROPOSED FINAL GRADE -
VEGATATIVE SUPPORT LAYER ——

- 12 (MIN.) - e

3 (TP

THICK RIPRAP dso = 3" 3 W
10 oz./sy. NON-WOVEN GEOTEXTILE

10 oz./sy.
NONWOVEN
GEOTEXTILE

- TERMINATE GCL

f ¥ () : (SEE NOTE 4)

PROPOSED FINAL GRADE

RMINATE GEOMEMBRANE
SEE NOTE 4)

EXISTING FILL AND/OR GRADING
FILL (THICKNESS VARIES)

/ 2 \TYPICAL PERIMETER DRAINAGE CHANNEL DETAIL

NOT TO SCALE
(SEE NOTES 1 AND 4)

\&/

TOP—OF—WALL
EL. +6.0 FT.

40 (MIN.)
210 (MAX.)
; 1

6" THICK RIPRAP

dso = 3"
e 2 (MAX.
FINAL CAP SECTION, —— j(. ! NEW SHEET PILE WALL
i” (SEE NOTE 3)
SEE DETAIL I —

& |
g 11
u A 771' (MIN.)

T
- -

4 (MIN.)

PERIMETER DRAINAGE CHANNEL DETAIL
ALONG NEW SHEET PILE WALL

NOT TO SCALE
(SEE NOTES 1, 2, 3 AND 4)

10 oz./s.y. NONWOVEN GEOTEXTILE

/D
&

I PERIMETER DRAINAGE CHANNEL
12 FT (MIN.)

- 10 oz./sy. NONWOVEN GEOTEXTILE
DENSE GRADED AGGREGATE

_ 12—INCH DIA. CORRUGATED
METAL OR POLYETHYLENE PIPE

1
- FINAL CAP SECTION,

SEE DETAIL @

GEOSYNTHETIC CLAY LINER (GCL)
GEOCOMPOSITE DRAINAGE LAYER

40 MIL GEOMEMBRANE - 2.5" (MIN.)

£ (MN)

7”6 \ ENTRANCE ROADWAY CULVERT DETAIL

&/

NOT TO SCALE
(SEE NOTES 1 AND 4)

- EXISTING GRADE

TERMINATE GEOMEMBRANE
(SEE NOTE 4)

=10 0z./s.y. NONWOVEN GEOTEXTILE

TERMINATE GCL
(SEE NOTE 4)

NOTES

1.) GEOSYNTHETICS THICKNESSES ARE EXAGGERATED FOR CLARITY.

2.) ALIGNMENTS OF PROPOSED ACCESS ROADS SHALL FOLLOW THE PROPOSED CONTOURS
SHOWN ON FIGURE 4. LOCATIONS, WMIDTHS, GRADES, AND ALIGNMENTS OF ACCESS ROADS
MAY BE MODIFIED DURING CONSTRUCTION, BY THE REMEDIAL DESIGNER, AS NECESSARY.

3.) SEE FIGURES 13 AND 14 FOR SHEET PILE WALL PLAN AND DETAILS, RESPECTIVELY.
4.) CONTRACTOR SHALL PREPARE AND SUBMIT, AS PART OF IT'S REQUISITE SHOP
DRAWINGS, TYPICAL CONSTRUCTION AND TERMINATION DETAILS FOR ALL COMPONENTS OF

THE PROPOSED COVER SYSTEM, AND THESE DETAILS SHALL CONFORM AND MEET ALL
MANUFACTURER RECOMMENDATIONS AND REQUIREMENTS.

REFERENCE

1.) VERTICAL DATUM REFERENCES THE NORTH AMERICAN DATUM OF 1988 (NAVD 1988).
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== - EXISTING GROUND CONTOURS
s=—ybyyse——— e | GRCE B STREAN
SX X ——X ——X — EXISTING FENCE

— e c— PROPERTY LINE

e e e e EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)

= e e - NEW SHEET PILE WALL

WEIR (SEE NOTE 5)

EL.25
X SPOT ELEVATION
13———  PROPOSED GROUND CONTOURS
- —— - SILT FENCE, SEE DETAIL@

TEMPORARY STABILIZED CONSTRUCTION ENTRANCE,
SEE DETAIL @

PERIMETER DRAINAGE CHANNEL (SEE DETAILS @AND )

NEW PERIMETER ACCESS ROAD AND PARKING AREAS

(SEE DETAILS @mo @)
NOTES

1.) ALL LOCATIONS ARE APPROXIMATE.

2,':) TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES AND LOCATIONS SHOWN
HEREIN ARE GENERAL MEASURES TO BE INSTALLED DURING CONSTRUCTION. ACTUAL
LOCATIONS, SIZES, AND TYPES OF TEMPORARY MEASURES WILL BE SELECTED BY THE
CONTRACTOR BASED UPON ITS CONSTRUCTION SEQUENCING.

3.) CONTRACTOR SHALL BE REQUIRED TO SUBMIT FOR FAVORABLE REVIEW AN EROSION
AND SEDIMENT CONTROL PLAN, SHOWING THEIR CONSTRUCTION SEQUENCING AND
PROPOSED TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES TO BE IMPLEMENTED.

4.) TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE CONSTRUCTED
AND MAINTAINED IN COMPLIANCE WITH THE RECOMMENDATIONS INCLUDED IN THE
"STANDARDS FOR SOIL EROSION AND SEDIMENT CONTROL IN NEW JERSEY.”

S.E) SURFACE WATER FLOWS SHALL BE CONVEYED TO PEACH ISLAND CREEK VIA THE
PERIMETER DRAINAGE CHANNELS, AND DISCHARGE TO CREEK THROUGH A SERIES OF WEIRS
IN THE TOPS OF THE SHEET PILE WALLS.

6.) SEE SECTION 02125 OF TECHNICAL SPECIFICATIONS FOR ADDITIONAL DETAILS AND
REQUIREMENTS RELATED TO THE SPECIFIED TEMPORARY EROSION AND SEDIMENT CONTROL
OPERATIONS.

7.) EROSION CONTROL MEASURES SHALL BE MAINTAINED AND MOVED, AS NECESSARY, TO
FACILITATE CONSTRUCTION ACTIVITIES.

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074-02-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5," DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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ANGLE FIRST STAKE TOWARD

PREVIOUSLY LAID BALE \

WEDGE LOOSE HAY

BETWEEN BALES
_\

FLowW >\t

IF REBAR IS USED, COVER EXPOSED
END WITH SAFETY CAP (TYPICAL)

—BALE BINDING PLACED
ABOVE GROUND SURFACE
- 2" X 27 POST (ANCHORING POST 8 MAX. C/C)

DRAWSTRING RUNNING THROUGH FABRIC ALONG TOP OF FENCE

- EXTEND MESH SUPPORT
2" (MIN.) INTO
EXCAVATED TRENCH

GEOTEXTILE FILTER

EXTEND GEOTEXTILE
8" (MIN.) INTO
EXCAVATED TRENCH

BACKFILL AND COMPACT

EXCAVATED SOIL —
-BOUND BALES PLACED

247 (MIN) ON THE CONTOUR
D‘R/EC/F\T_‘&.\”/ -
4"“ 6'
X 2 (MIN.) 2 RE-BARS, STEEL PICKETS, OR
**W ’ EMBEDMENT DEPTH 2 x 2" STAKES
= 4" (MINIMUM) — 11/2' IN GROUND
24" (MIN.) — SEE INSET DETAIL "A" FOR

EMBEDMENT DETAILS
-
COMPACTED EXCAVATED SOIL (MIN.)

PROFILE

HAY BALE DETAIL

NOT TO SCALE

DETAIL A

SILT FENCE NOTES

POSTS: STEEL EITHER T OR U TYPE OR 2" HARDWOOD
FENCE: WOVEN WIRE, 14 1/2 GA. 6" MAX. MESH OPENING

GEOTEXTILE: FILTER X, MIRAFI 100X OR APPROVED
APPROVED EQUIVALENT

PREFABRICATED UNIT: GEOFAB, ENVIROFENCE, OR
APPROVED EQUIVALENT

(2
\7/

1.) WOVEN WIRE FENCE TO BE FASTENED SECURELY TO FENCE POSTS
WITH HEAVY DUTY WIRE STAPLES AT LEAST 17 LONG, TIE WIRES OR HOG
RINGS.

2.) SILT FENCE GEOTEXTILE TO BE FASTENED SECURELY TO WOVEN WRE
FENCE WITH TIES SPACED EVERY 24" AT TOP AND MID—SECTION IF
POSTS ARE GREATER.

3.) FILTER FABRIC FENCE MUST BE PLACED AT LEVEL EXISTING GRADE.
BOTH ENDS OF THE BARRIER MUST BE EXTENDED AT LEAST 8 FEET UP
SLOPE AT 45 DEGREES TO THE MAIN BARRIER ALIGNMENT.

PROFILE

4.) SEDIMENT MUST BE REMOVED WHEN ACCUMULATIONS REACH 1/2 THE
ABOVE GROUND HEIGHT OF THE FENCE. CURB

5.) ANY SECTION OF FILTER FABRIC FENCE WHICH HAS BEEN
UNDERMINED OR TOPPED MUST BE IMMEDIATELY REPLACED WTH A ROCK
FILTER OUTLET.

/"1 \SILT FENCE DETAIL

w NOT TO SCALE

\ PAVEMENT

GEOTEXTILE TUBE AND/OR BAGS
FILLED WTH 3/4" CLEAN STONE

7“4\ INLET PROTECTION DETAIL
NS

INLET PROTECTION NOTES

3/4" CLEAN STONE TO SEAL (TYP.) (AS REQUIRED)

" 15' OR GREATER

AS REQUIRED NOT TO SCALE

AASHTO NO. 3 ROCK g!’ - 2'2 OR =
EQUIVALENT 8" MIN:

APPROVE

R,
N

10 oz/sy NONWOVEN GEOTEXTILE - INC., OR APPROVED EQUAL.

NOTE: CONTRACTOR SHALL PROVIDE APPROPRIATE TRANSITION BETWEEN
STABILIZED CONSTRUCTION ENTRANCE AND PUBLIC RIGHT—OF—WAYS

SECTION

SUITABLE MECHANICAL MEANS TO PREVENT LEAKAGE OF STONE.
3.) WHERE NO CURB IS PRESENT, BARRIER SHALL COMPLETELY ENCIRCLE THE DRAIN INLET.
4.) INLET GRATE OPENING IS TO BE KEPT CLEAR OF OBSTRUCTIONS AT ALL TIMES.

5.) THE PROTECTION DEVICE WLL BE DESIGNED TO CAPTURE OR FILTER RUNOFF FROM THE 1-YEAR, 24-HOUR STORM EVENT
AND SHALL SAFELY CONVEY HIGHER FLOWS DIRECTLY INTO THE STORM SEWER SYSTEM. WHERE SLOPE REQUIRES, AN

EARTHEN BERM SHALL BE INSTALLED TO DIRECT STORM FLOW INTO THE INLET, BUT NOT OVER THE CURB.

6.) OTHER METHODS THAT ACCOMPLISH THE PURPOSE OF STORM SEWER INLET PROTECTION MAY BE USED IF APPROVED BY

THE SOIL CONSERVATION DISTRICT.
| 50" OR GREATER
AS REQUIRED

THE BARRIER SHALL BE REMOVED WHEN THE AREA DRAINING TOWARDS THE INLET HAS BEEN STABILIZED.

SITE 15" (MIN.) R EXSITING PAVED ROADWAY

- TARP

SANDBAG (TYP.)
AS NEEDED —

TEMPORARY
STOCKPILE

(MAX. HEIGHT=12 FT)

GRADE /
TEMPORARY SOIL

/"5 STOCKPILE DETAIL
%

AASHTO NO. 3 ROCK gi’ - 2°) OR

APPROVED EQUIVALENT §
PLAN ﬂ.\

STABILIZED
/3" CONSTRUCTION ENTRANCE DETAIL

NOT TO SCALE

BERM

NOT TO SCALE

1.) GEOTEXTILE TO BE WOVEN POLYPROPYLENE PRODUCT 117F, BY SYNTHETIC INDUSTRIES INC., OR TERRATEX SC. BY WEBTEC

2.) 3/4" CLEAN STONE CORE SHALL BE COMPLETELY CONTAINED WTHIN GEOTEXTILE. SEAMS SHALL BE SEWN OR CLOSED BY

7.) INSPECTIONS SHALL BE FREQUENT. MAINTENANCE, REPAIR, AND REPLACEMENT SHALL BE MADE PROMPTLY, AS NEEDED.

20.

21

22.

BERGEN COUNTY CONSERVATION DISTRICT
SOIL EROSION AND SEDIMENT CONTROL (SESC) NOTES
All soil erosion and sediment control practices will be instalied in accordance with
the Standards for Soil Erosion and Sediment Control in New Jersey (NJ
Standards), and will be installed in proper sequence and maintained until
. % e,

Any disturbed area that will be left exposed for more than thirty (30) days and not
subject to ion traffic shall i receive a temporary seeding and
mulching. If the season prohibts temporary seeding, the disturbed area will be
mulched with salt hay or equivalent and bound in accordance wih the NJ
Standards (i e peg and twine, muich netting, or iquid muich binder)

immediately following initial dsturbance or rough grading, all critical areas
subject to erosion will receive a temporary seeding in combination with straw
mulch or a suitable equivalent, at a rate of 2 tons per acre, according to the NJ
Standards

Stablization Specificati
A Temporary Seeding and Mulching:

-Lime — 90 1bs /1,000 sf ground imestone, Fertiizer — 11 Ibs /1,000 sf,
10-20-10 or equivalent worked into the sof a minimum of 4"

-Seed — perennial ryegrass 40 Ibs facre (1 10./1,000 sf) or other approved
seeds; plant between March 1 and May 15 or between August 15 and October 1
-Muich — salt hay or small grain straw at a rate of 70 to 90- Ibs /1,000 f to be
applied according to NJ Standards. Muich shall be secured by approved
methods (ie peg and twine, muich netting, or liquid muich binder)

B. Permanent Seeding and Muiching

-Topsoi — uniform appiication to a depth of 5* (unsettied)

-Lima ~ 90 Ibs /1,000 sf ground Imestone; Fertiizer — 11 Ibs /1,000 sf,
10-20-10 or equivalent worked into the sol a minimum of 47

-Seed - Turf type tall fescue (blend of 3 cultivars) 150 los /acre (3.5 Ibs /1,000 sf)
or other approved seeds, plant between March 1 and November 15.

-Muich - salt hay or small grain straw at a rate of 70 to 90- Ibs /1,000 f to be
applied according to NJ Standards. Mukch shall be secured by approved
methods (i.e. peg and twine, muich netting, or liquid mulch binder)

The ste shall at all times be graded and maintained such that all stormwater
runoff is diverted to soil erosion and sediment control facilities

Soil erosion and sediment control measures will be inspected and maintained on
a regular basis, including after every storm event.

Stockpiles shall not be located within 50° of a floodplain, siope, roadway or
drainage facilty. The base of all stockpies shall be contained by a haybale
sediment barrier or sitt fence.

A crushed stone, vehicle wheel-cleaning blanket wil be instaled wherever a

access road any paved roadway Said blanket will be
composed of 17-234" crushed stone, 67 thick, will be at least 30° x 100" and should
be underlain with a suitable synthetc fiiter fabric and maintail

Maximum side slopes of al exposed surfaces shall not exceed 3.1 unless
otherwise approved by the District

Driveways must be stabilized with 1"-2%" crushed stone or subbase prior to
individual lot construction

All soil washed. dropped, spiled or tracked outside the imt of disturbance or onto
public right-of-ways, wil be removed immediately. Paved roadways must be kept
clean at al times.

Catch basin inlets will be protected with an in'et fiter design in accordance with
Section 30-1 of the NJ Standards

Storm drainage outlets will be stabilized, as required, before discharge points
become operational.

De g ions must dis directly into a sed ment control bag or other
approved fiker in accordance with Section 14-1 of the NJ Standards.

Dust shall be controlled via the appiication of water. calcum chioride or other
approved method in accordance with Section 16-1 of the NJ Standards.

Trees to remain after construction are to be protected wth a suttable fence
installed at the drip Ine or beyond in accordance with Section 19-1 of the NJ
Standards.

The project owner shall be responsible for any erosion or sedimertation that may
ocour below stormwater outfalls or off-ste as a result of construction of the project.

Any revision to the certified Soil Erosion and Sediment Control Plan must be
submitted to the District for review and approval prior to impiementation in the field

A copy of the certified Soil Erosion and Sediment Control Plan must be avalable at
the project site throughout construction.

The Bergen County Soil Conservation District must be notfied, in writing, at least
48 hours prior to any land disturbance: Bergen County SCD, 700 Kinderkamack
Road, Suite 106, Oradell, NJ 07649, Tel: 201-261-4407; Fax 201-261-7573.

Thre Bergen County Soil Conservation District may request additional measures fo
minimize on or off-ske erosion problems during construction

The owner must obtain a Dsstrict issued report of compliance prior to the issuance
of any certificate of occupancy. The District requires at least one week's notice

S
itate the scheduling of report of compliance inspections. All site
work must be pleted, including temporary/permanent stabilization of all
exposed areas, prior to the issuance of a report of compliance by the District.

REVISION DESCRIPTION CADD

Rvw

REV DATE DES CHK
o 216 PATERSON PLANK ROAD SITE
FINAL DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY
nnEe
SOIL EROSION AND
SEDIMENT CONTROL DETAILS
PROJECT No. 043-6222 | FILE No. 9438222Q005
DESIGN | VEF | 05/07/07 | SCALE  AS SHOWNJREV. 0
CADD | RG | 05/07/07
CHECK | MFM | 05/07/07 FIGURE 7
Philadelphia USA REVIEW RA 05/07/07




(A DETAIL OR CROSS SECTION DESIGNATION
\8 7 FIGURE No. WHERE DETAIL OR CROSS SECTION IS PRESENTED
A A ~————6———— EXISTING GROUND CONTOURS
NW SE e — EDGE OF STREAM
GB-08 SLUDGE X EXISITNG FENCE
7 NE
LO T INTERSECTION OF CROSS SECTION B—8' —15 i i
V7 EXISTING. SLURRY WAL
GB-07 GB-08 GB—04
= e e EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)
10 GB-01 X TING S AL S LIMITS OF IN-SITU "HOT SPOT" TREATMENT (SEE REFERENCE 2)
= 3 Sw —10
R ] EXISTING UTILITY POLE
2 M RSN,
R ’.’V’ e W—
= .:‘ E : Z::::::O::%:;0306'&&&.-.-., \ . g EXISTING GROUNDWATER EXTRACTION WELLS (TO BE REMOVED)
3 <K 9 00000 009009999000, a3 MW—5D
25 Do X D 0200205 0 %% %0 %Y %% % %% F, 5 3 s EXISTING GROUNDWATER MONITORING WELLS
G e S
L8 COCRRY 0428 0303020342030°020°0%8° <X L ESGTING  PIRZOE TR
R S o s
> SERIK CRRRIEELLELELEEKEKELKLY 2 k"3 PRE—DESIGN INVESTIGATION BORINGS
& 0 :0: E:O’ 5 B "0‘:02020:0’0:” LXK o g & SOIL BORING LOCATIONS
o % '8 -~ BSENOODEUO0N (COMPLETED AS PART OF THE FFSI)
%% i, 0 P AT e s e oo - SLURRY WALL CONSTRUCTION INVESTIGATION BORINGS
f / 0 o (DRILLED AS PART OF THE OU—1 INTERIM REMEDIAL DESIGN)
N //Ill ‘{ / 9 GRAY SILT/BEDDED CLAY -5 L TESTHRITE (EXGAVATEDUAS RARTIDR-THER Rl
JULLLLLELLLLL A 4
‘f; LIMITS OF SLUDGE "HOT SPOT" AREA (SEE REFERENCE 2)
VARVED CLAY m

=10 SOFT TILL =10

NOTES
m SECTION A-A' 1) ALL LOCATIONS ARE APPROXIMATE.
8

NOT TO SCALE 2.) SEE SECTION 02450 OF THE TECHNICAL SPECIFICATIONS FOR ADDITIONAL DETAILS
AND REQUIREMENTS FOR THE SPECIFIED IN-SITU "HOT SPOT" TREATMENT
OPERATIONS.
REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074-02-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5," DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

2.) UMITS OF SLUDGE AREA TAKEN FROM THE FOCUSED FEASIBILITY STUDY

2007 ~ 2:530m

\ & B B' INVESTIGATION REPORT (GOLDER, 1997).
L u 3.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
Sw R EECTIEN (D GO SR U TOR A=A NE SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD (aa). VBTI;CAL DATUM REFERENCES
- 2 THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
/"1 \ IN-SITU "HOT SPOT" TREATMENT PLAN » "
812 fa-04
w 30 0 30 60 P 4" SE
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T = R R e ot e o
F Sy o f _"_ —~ D.
l 2 Nk “ ’ ey 2
¢ % o/d % ... — LEGEND
| N — = _
T o OTHAM PARKWAY . -5 - EXISTING GROUND CONTOURS
L o = 1 —— —————  EDGE OF STREAM
, \ — o) g X — - Dy
| o e Py~ X —X—x—x—  EXISTING FENCE
% ( e = - . A L2 N
| SN e N\ ——— — — ——  PROPERTY LINE
E " R :‘_1 N e
2 - B CARRIER PIPES,- /,//_/: T T IZZI770R7 77755
/ : iy SIS " ,,,////I//”, == ,I,"'Il,, < WZ77Z277777/777) EXISTING. SLURRY WALL
/ g A e e 22\
3 =2 — - = \
/ //-1 /IIY// -------------- EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)
i/
” 8 l 1/ ” -——r_:_:— --------------- NEW SHEET PILE WALL
% Y,
! ‘) 1 %
T l [ — Iﬂ 4 o e = LIMITS OF NEW GEOMEMBRANE
| Y {
! i ” 2 AP BARRER FiE 2 — 0" CARRIER FIPES \ —-——-—=-—  PROPOSED CARRIER PIPE FOR LIQUID AND AR LINES
=1 9 | A
U 1y ( A ()
Lo |{ 1 a sl Bt NEW PIEZOMETERS (SEE DETAIL )
= 1 9 EW-01 N
PROPOSED GROUNDWATER EXTRACTION WELLS (SEE DETAIL (-2))
AL} 5%
‘ /|/1/1 — 1 — FLOW DIRECTION

)’
ZPROPOSED NEW STORAGE BUIUDING
(20'x249 WITH GROUNDWATER | || / '
5,000 GAL)| AND |
(SEE FAIGURE 11)

NEW PERIMETER ACCESS ROAD AND PARKING AREAS
(SEE DETAILS AND
2 — 6" CARRIER PIPES

NOTES

1.) ALL LOCATIONS ARE APPROXIMATE.

EW-06

| SN

2.) ALL CARRIER PIPES SHALL BE HDPE SDR—17, OR APPROVED EQUAL, SIZES VARY
AS SHOWN HEREIN.

 ee— e

3.) LOCATIONS OF NEW EXTRACTION WELLS, CARRIER PIPES, AND PIEZOMETERS SHALL
BE ESTABLISHED, BY THE REMEDIAL DESIGNER, IN THE FIELD DURING CONSTRUCTION.

-

HOLDING 'I:aNK ~2 — 67 CARRIER PIPES

(TONBE REMO

4.) SECONDARY CARRIER PIPES SHALL BE SEALED/CAPPED AT TANK CONNECTION
AND IN ALL INSTALLED EXTRACTION WELL VAULTS.

-

1 )8 5.) ACTUAL LOCATIONS OF NEW EXTRACTION WELLS AND PIEZOMETERS MAY BE
2 — 4" CARRIER PIPES 4 3 DIFFERENT FROM THOSE INDICATED HEREIN TO ACCOMODATE FOR ACTUAL FIELD
\ ) ‘ CONDITIONS.

s 8 s o s 2 et e

| 4

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074—02—TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5, DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

N\

X X —— x4 |

S

X

2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).

e s o e o —

| 2

T R e — X X N R e e X e
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LOCKING COVER

PROTECTIVE STEEL

WELL CASING
N

- 18” PROPOSED —
, (MAX.)  FINAL GRADE
; r
("'tN') k——— NEAT CEMENT GROUT
(r:;: ) ; e BENTONITE
E]
{2 DIA. SCH 40 PVC RISER PIPE
& ‘¢ FILTER SANDPACK

DEPTH VARIES o ¥
(SEE NOTE 1) %

= THREADED PLUG IN
=1 / BOTTOM OF WELL
——— 6-

/"1\ PIEZOMETER DETAIL

W NOT TO SCALE

PROPOSED FINAL GRADE

FINAL CAP SECTION, =
SEE DETAIL R

s
SUBGRADE —

10 oz./sy. NON~WOVEN GEOTEXTILE ——_ CLEAN BACKFILL

PRIMARY CARRIER PIPE (TYP.)
INITIAL BACKFILL (BEDDING SAND)

SECONDARY CARRIER PIPE
(TYP.) FOR FUTURE USE

6" (MIN.)

._\ AR HOSE
- — LIQUID DISCHARGE

HAUNCHED BEDDING SAND

to

3" (MIN.)

/"4 CLEAN TRENCH CORRIDOR

36" X 36" ALUMINUM FLUSH HATCH

WTH GAS SPRING TO ASSIST OPENING
TYPE J-AL OR APPROVED EQUIVALENT, \

AS MANUFACTURED BY BILCO COMPANY
OF NEW HAVEN, CT

STAINLESS STEEL

PRE—CAST CONCRETE CABLE & CLAMPS -

VAULT WMTH LD
4'-0" SQR. x 4'-0" DEEP

I

™~

CYCLE COUNTER
W/ATTACHMENTS

TO HATCH

WEEP HOLE

COMPRESSED AR

FINAL CAP SECTION,
SEE DETAIL

2" DIA. SCH 40 MACHINE SLOTTED PVC
WELL SCREEN (0.01 INCH SLOTS)

42° (MIN.)

W NOT TO SCALE

PROPOSED FINAL GRADE \

COMPRESSED
AIR SUPPLY —__

PUMP VENT
TO VAULT

CAP

: /—LIQUID DISCHARGE 5
1

12" HDPE PIPE SDR—17/

24
ROW #1 S
\ 1/4~ WDE AS
1" LONG | REQUIRED
ROTATE SUBSEQUENT ROWS /
45 ON AN ALTERNATING A
FALTEEN REQUIRED

/3" SLOTTED WELL CASING

NOT TO SCALE
(SEE NOTE 2)

— (4) EQUALLY SPACED MACHINE SLOTTED U

PVC PIPES AROUND WELLS 2°, PVC,
SCH. 40 WMITH CAP (0.01-INCH SLOTS)

" (TYP)
~— COMPRESSED
: i AR SUPPLY

(MIN.)

LIQUID DISCHARGE

CARRIER PIPE N WL WL

1" SLOTTED PVC PIPE WITH CAP
FOR LIQUID LEVEL MEASUREMENTS —
SECURED, TO PUMP HOUSING ——

CHECK VALVE —

-V

, P LT TR 4
RN RN

/
=

1 SHRD | | R 1 o | | o

\ PRIMARY CARRIER PIPE

ﬁg&k}i .x.'«;.i %

(I/IH.U.H-{

-H-H-

(SEE NOTE 7)

510 oz./sy. NON-WOVEN
GEOTEXTILE

- GRAVEL PACK
(AASHTO #57 STONE)

WELL CASING 12" SLOTTED

HDPE PIPE SDR—11, SEE DETAlL
\Jo/

— SUBMERSIBLE PUMP

DEPTH
(SEE N

VARIES
OTE 1)

/"2 GROUNDWATER EXTRACTION WELLS

GoJ

NOT TO SCALE

NOTES

1.) DEPTH OF WELLS SHALL VARY BASED ON ACTUAL FIELD CONDITIONS, AND ARE
ANTICIPATED TO RANGE FROM 10 FT. TO 13 FT. BELOW THE PROPOSED FINAL
GRADE. FINAL WELL DEPTHS AND LOCATIONS SHALL BE ESTABLISHED, BY THE
REMEDIAL DESIGNER, IN THE FIELD.

2.) SLOTS SHALL BE CUT PERPENDICULAR TO PIPE AXIS, (4) PER ROW. EACH ROW
TO BE INDEXED 45°, SLOT LENGTHS ARE DETERMINED FROM PIPE INSIDE DIAMETER.
CONTRACTOR MAY SUBMIT ALTERNATE SLOTTED WELL CASING DETAILS AND/OR
MANUAFACTURED PRODUCTS FOR FAVORABLE REVIEW BY THE REMEDIAL DESIGNER.

3.) SEE FIGURE 12 FOR ADDITIONAL INFORMATION RELATED TO THE SPECIFIED
GROUNDWATER PUMPING SYSTEM CONTROL SYSTEMS.

4.) PUMP VENT LINES SHALL NOT BE ALLOWED TO BECOME TO BECOME SUBMERGED.

5.) ALL CARRIER PIPES SHALL BE HDPE SDR-17, OR APPROVED EQUAL. SEE FIGURE
9 FOR CARRIER PIPE SIZES.

6.) SECONDARY CARRIER PIPES SHALL PROVIDE A REDUNDANT MEANS TO
FACILITATE FUTURE MAINTENANCE OF THE GROUNDWATER RECOVERY SYSTEM. ALL
SECONDARY CARRIER PIPES SHALL BE CAPPED AT THEIR ENDS INDSIDE BUILDING
AND WITHIN THE NEW EXTRACTION WELL VAULTS.

7.) PRIMARY AND SECONDARY CARRIER PIPES SHALL ENTER VAULTS THROUGH
APPROPRIATELY SIZED OPENING. THE PRIMARY CARRIER PIPE SHALL BE PHYSICALLY
CONNECTED TO THE 12—INCH DIA. WELL CASING, AND THE SECONDARY CARRIER
PIPE SHALL BE 6—INCH (MIN.) OFFSET FROM THE PRIMARY CARRIER PIPE.
SECONDARY CARRIER PIPES SHALL BE CAPPED AT ALL ENDS IN THE VAULTS, AND
SHALL PROTRUDE 6—INCH (MIN.) INSIDE THE INSIDE FACE OF THE VAULTS.
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8" DIA. HDPE SECONDARY CARRIER PIPE (TYP.)
(SEE FIGURE 9)

Fm———————————— 1 P U SR S
CUT & PATCH, AS NECESSARY,

(MIN.) EXISTING CONCRETE SLAB .
TMKERPLTgG'éAmEC“ON TO INSTALL NEW PIPES/CONDUITS
/( QUIRED (SEE NOTE 11)

CONTAINMENT BARRIERS/WALLS
(SEE NOTE 12)

CONTAINMENT BARRIERS /WALLS
(SEE NOTE 12)

\ FILL UNE | HIGH |
[N !
., ——— |

i

o =g

®h . |_F$]_l-1'—0' CLEARANCE (MIN.)

|
@,[I‘.yi{li‘
L
|| e
{ ‘|§
|B

RS e S

o o0 Q¢ oQoooo

AIR COMPRESSOR 0

LEAK DETECTION
PANEL

5,000 GALLON TANK /

\_ 8" DIA. HDPE PRIMARY CARRIER PIPE (TYP.)
" (SEE FIGURE 9)

AUTO—-DIALER UNIT

EXISTING CONCRETE SLAB
48' X 22' (APPROXIMATE)

‘ (SEE NOTE 11)

EYE WASH/ |

SAFETY SHOWER ~\ |

24'-0" (MIN.) !

20°-0" (MIN.) =
|
Vi
[ R —
\ l
PRE-FABRICATED
/"1"\ BUILDING FLOOR PLAN
. SR
CLEAIZRANCE
(MIN.)
11— :
I
TANKER TRUCK HIGH HIGH S TANK FULLO

TANKER TRUCK CONNECTION

PLUG/CAPREQUIRED \ -ﬂ
‘lvlr 7 N

3'-0"

-

| AR COMPRESSOR

J ELEV. +8.0' (MIN.)

N \

CONTRACTOR SHALL PROVIDE RAISED SUPPORTS
FOR THE HOLDING TANK TO RAISE BOTTOM ABOVE
THE MINIMUM ELEVATION SHOWN HEREIN

A SECTION A-A'

11 '—0" CLEARANCE ('MIN.)

H Ll ELEV. +8.0 (MIN.)

— N

PRIMARY CARRIER PIPE WITH AIR
AND DISCHARGE LINES

SECONDARY CARRIER PIPE FOR FUTURE USE
CAPS REQUIRED ALL ENDS

w NOT ALL FITTING/COMPONENTS/PIPE SHOWN FOR CLARITY PURPOSES

EXISTING FLOOR SLAB
48" X 22' (APPROXIMATE)
(SEE NOTE 11)

NOTES

1.) THE LAYOUT PRESENTED HEREIN IS INTENDED TO SHOW THE SPECIFIED SCOPE OF
WORK INCLUDING, BUILDING REQUIREMENTS AND REQUIRED MINIMUM BUILDING SIZES.
CONTRACTOR SHALL BE RESPONSIBLE FOR FINALIZING THE LAYOUT OF THE SPECIFIED
PRE—ENGINEERED STRUCTURE, BASED ON ACTUAL EQUIPMENT SIZES AND ROUTING OF
PIPING. THE FINAL LAYOUT, AS DEVELOPED BY CONTRACTOR SHALL BE SUBMITTED
FOR FAVORABLE REVIEW, AND SHALL BE LOGICAL, PROVIDE FOR EASE OF
MAINTENANCE AND OPERATION, AND MEET ALL APPLICABLE FEDERAL, STATE AND
LOCAL RULES, CODES, AND REGULATIONS.

2.) CONTRACTOR SHALL DESIGN AND INSTALL ALL UTILITIES INCLUDING PIPING,
ELECTRICAL, HVAC, LIGHTING, FOUNDATIONS, STRUCTURAL SUPPORTS, AND OTHER
APPURTENANCES DEVICES NECESSARY TO MEETS THE REQUIREMENTS SET FORTH IN
THE TECHNICAL SPECIFICATIONS.

3.) CONTRACTOR SHALL INSTALL THE CONCRETE FOUNDATIONS FOR THE
PRE—ENGINEERED BUILDINGS AND ABOVEGROUND STORAGE TANK (AST) FOUNDATION,
INCLUDING COLUMN FOOTINGS, GRADE BEAMS, CURBS, AND ALL EXTERIOR CONCRETE
WORK ASSOCIATED WITH THE BUILDINGS.

4.) CONTRACTOR SHALL SAW—CUT EXISTING FLOOR SLAB, AS NECESSARY, TO INSTALL
NEW FOUNDATION SYSTEMS AND PIPE/CONDUIT PENETRATIONS. FLOOR SLAB SHALL
BE REPLACED/REPAIRED, AS REQUIRED, TO MAINTAIN ORIGINAL SLAB ELEVATION.

5.) BUILDING SHALL BE HEATED TO MAINTAIN INTERIOR TEMPERATURE OF 55 F (MIN.).
6.) BUILDING SHALL BE PROVIDED WITH EITHER A RIDGE VENT OR GABLE—END VENTS.

7.) BUILDING SHALL BE PROVIDED WITH AN EXHAUST FAN AND INLET LOUVER TO
PROVIDE MINIMUM 1100 CFM AT 0.25% STATIC PRESSURE. FAN AND LOUVER SHALL
BE LOCATED OPPOSITE EACH OTHER TO PROVIDE CROSS VENTILATION.

8.) ALL EXHAUST VENTS SHALL TERMINATE ABOVE ROOF LINE.
9.) LAVATORY SHALL BE EQUIPPED WITH A FAN, WHICH VENTS TO THE EXTERIOR.

10.) CONTRACTOR SHALL DESIGN THE SPECIFIED PRE-ENGINEERED METAL BUILDING
SUCH THAT THE HOLDING TANK INVERT AND ALL MECHANICAL EQUIPMENT (le.,
COMPRESSORS, LEAK DETECTION PANEL, AND TFSO CONTROL PANEL) ARE AT OR
ABOVE ELEVATION EL. +8.0 FEET.

11.) CONTRACTOR MAY ELECT TO DEMOLISH THE EXISTING BUILDING FOUNDATION
SLABS IN ITS ENTIRETY. IF CONTRACTOR DEMOLISHES THE EXISTING FLOOR SLABS, IT
SHALL REMOVE ALL ASSOCIATED PERIMETER WALL AND INTERIOR COLUMN SPREAD
FOOTINGS, BACKFILL WMITH STRUCTURAL BACKFILL, AND CONSTRUCT NEW FOUNDATIONS
FOR THE SPECIFIED PRE—ENGINEERED METAL STRUCTURE.

12.) CONTRACTOR SHALL DESIGN AND CONSTRUCT CONTAINMENT BARRIERS/WALLS
OUTSIDE THE BUILDING AND AT THE TANKER TRUCK CONNECTION POINT. CONTAINMENT
VOLUME SHALL BE 5,000 GALLONS (MIN.) ACTUAL LOCATION, DIMENSIONS, AND SIZE
OF CONTAINMENT AREAS SHALL BE ESTABLISHED BY CONTRACTOR, AND SUBMITTED
FOR FAVORABLE APPROVAL BY THE REMEDIAL DESIGNER.

REFERENCE

1.) VERTICAL DATUM REFERENCES THE NORTH AMERICAN VERTICAL DATUM OF 1988
(NAVD 88).
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TUBING (TYP.) (.E. NO SPLICES PERMITTED).

— FLOW DIRECTION (TYP.) o
/T T ELECTRICAL SIGNAL LINE
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! @ t t :§ AR COMPRESSOR
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| | 115V, 90 PSI, .68HP - -@ = ~N CHECK VALVE
P © 3.2 CFM REGULATED © 40 PSI | |
wrte ! 1 I < % Q CYCLE COUNTER
ATMOSPHERE | | | | ATMOSPHERE |
| b===ad TANK FULL <
e | SHUT-OFF |
@) SENSOR HOSE 1
— (LEAK DETECTION) SEE NOTE 4,01 <7 PNEUMATIC EXTRACTION PUMP/WELL
I o ] l i
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| | i
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| i &D) : | \‘ | INTERLOCK SYMBOL
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f UMP/WELL UMP/WELL #4 PUMP/WELL #3 PUMP/WELL #2 PUMP/WELL #1 COMBINATION FLOW METER/TOTALIZER
| |~ i 5:: @) | J( PUMP/WELL #5 PUMP ¥ 0
I el
| /] @ “ I o= t ‘ | E LOCAL INDICATION LIGHT
Il @mZ <
@” 3” @ I ,:_‘%: | 1o CAM & GROOVE HOSE COUPLING
2 SEE NOTE 2 || ol
| :“ I 2_!” ! T FLOW DIRECTION (TYP.) NOTES
: 2 . H % : L 1.) COMPRESSED AIR SUPPLY LINE AND GROUNDWATER DISCHARGE LINES TO BE
o w 4 i INSTALLED WITHIN CARRIER PIPES, AS INDICATED ON FIGURE 9. CARRIER PIPES TO
L I ! = 2 1" 1D NITRILE TUBING (TYP.) PROVIDE SECONDARY CONTAINMENT OF DISCHARGE LINES, AND SHALL BE
I | I T 43 CONTINUOUS BETWEEN WELLS AND THE STORAGE TANK INLET CONNECTION.
L - A p | CARRIER PIPES DIAMETERS VARY (SEE FIGURE 9 FOR SIZES). SEAL ENDS OF
i o (] T [ l * | | SECONDARY CARRIER PIPES AT TANK CONNECTION AND EACH VAULT.
o <
I ? I o | t f 1 1 t 2.) GROUNDWATER STORAGE TANK SHALL BE FURNISHED WITH 94" NPT
é9\ SEE NOTE 1 - FITTINGS/CONNECTIONS UNLESS NOTED OTHERWISE.
N (|x 1/2° 1D NITRILE 3.) THE RUN OF HOSES BETWEEN EXTRACTION WELLS SHALL BE CONTINUOUS

4.) INTERLOCK SCHEDULE:
01-STORAGE TANK'S “FULL TANK" ALARM PROVIDE SIGNAL TO THE QED TSFO

- = - — —X@D - = - — A— A— A— -—A--A—A—rA)—A—A—A—ﬁ—SA—A—A—A——v-}—

| |
‘l‘ T ‘|‘ CONTROL BOX TO SHUTOFF THE PNEUMATIC AR SUPPLY TO EXTRACTION
UMPS.
SEE NOTE 3 < < < 02-STORAGE TANK LEAK DETECTION WILL LIGHT LOCAL LED AND SHUT
D) COMPRESSOR OFF IF LIQUID IS DETECTED.
TRANSFER HOSE 03-TANK LEVEL SWITCH SHALL ALARM AND TURN COMPRESSOR OFF WHEN
(SEE NOTE 5) TANK REACHES "HIGH—HIGH" LEVEL CONDITION.
i | i 5.) MINIMUM SIZE OF TRANSFER HOSE SHALL BE 837, 100 FEET MAXIMUM. CAM AND
< Z < / = GROOVE FITTING TO MATCH TANKER TRUCK.
6.) GROUNDWATER EXTRACTION PUMPS ARE PNEUMATICLY OPERATED. THE PRINCIPAL
OF OPERATION IS AS FOLLOWS: FLUIDS ENTERS THE PUMP VIA A SCREENED
BOTTOM INLET PORT. THE FLUID LEVEL RISES IN THE BODY OF THE PUMP WHERE
AR INSIDE THE PUMP IS DISPLACED AND VENTS THROUGH THE EXHAUST AR
I VALVE. AN INTERNAL FLOAT WILL RISE TO THE TOP OF IS STROKE UPON
| REACHING THE UPPER POSITION, THE FLOAT TRIGGERS A LEVER ASSEMBLY WHICH
CLOSES THE AIR EXHAUST VALVE AND OPENS THE COMPRESSED AIR INLET.
OPENING THE COMPRESSED AIR VALVE WILL PRESSURIZE THE PUMP'S CHAMBER
AND FORCE THE COLLECTED LIQUID OUT TO THE STORAGE TANK. AS THE FLUID
LEVEL FALLS, THE INTERNAL FLOAT MOVES DOWN TO THE BOTTOM OF ITS STROKE
WHERE IT TRIGGERS THE LEVER ASSEMBLY TO CLOSE THE COMPRESSED AR
SUSFSLY AND OPENS THE AIR EXHAUST VALVE ALLOWING ANOTHER CYCLE TO
RESUME.
BULK TANKER TRUCK EQUIPPED WITH VACUUM PNEUMATIC PNEUMATIC PNEUMATIC PNEUMATIC PNEUMATIC
PUMP TO EXTRACT LIQUID FROM TANK EXTRACTION EXTRACTION EXTRACTION EXTRACTION EXTRACTION 7.) SEE SECTIONS 11110 AND 11372 OF THE TECHNICAL SPECIFICATIONS FOR
PUMP/WELL #6 PUMP/WELL #7 PUMP/WELL #8 PUMP/WELL #9 PUMP/WELL #10 ADDITIONAL DETAILS AND INFORMATION WITH RESPECT TO THE SPECIFIED
PNEUMATIC PUMPS AND AIR COMPRESSORS.
8.) TANK LEVEL 2 FLOAT SENSOR SHALL ACTIVATE LOCAL LIGHT WHEN TANK REACHES
CONTRACTOR SUPPLY EQUIPMENT LIST "HIGH" LEVEL THE SENSOR SHALL ALARM AND SHUT COMPRESSOR OFF WHEN
ITEM DESCRIPTION ITEM DESCRIPTION TARK RENCHES . THICH=HIGHT LEvEL:
1 PUMP, PNEUMATIC - QED MODEL LDAP4B, BOTTOM INLET (0.11-0.16 GAL/ICYCLE) 22 |TANK ADAPTER - QED 9.) THE AUTO-DIALER SHALL NOTIFY WHEN ANY OF THE FOLLOWING CONDITIONS ARE
2 1"1.D. BLACK NITRILE TUBING FOR LIQUID DISCHARGE, LENGTH AS REQ'D - QED (SEE NOTE 3) 23 |VENT, ATMOSPHERIC, UTILITY - OPW #23 55%'#.%‘1355%-”'3 ?}i';{cjf‘?m"! IHEVEELTA;KSEA";LEE%S“A% /g;AELE mgs,igggggﬁE 5
3 1" STAINLESS STEEL THREADED TEE 24 |TANK LEAK DETECTION, HIGHLAND TANK #02-5406 (SEE NOTE 4, INTERLOCK - 02) THE COMPRESSED AR SUPPLY SYSTEM. THE AR GOMPHESSOR SHALL SHUTDOWN
4 1" STAINLESS STEEL MALE X FEMALE 90 DEGREE ELBOW 25 |PRESSURE /VACUUM VENT - OPW #523V AS NOTED IN INTERLOCK SCHEDULE 02 AND 03.
5 1" STAINLESS STEEL HOSE FITTING, 3/4" MALE PIPE X BARBED, WITH TWO HOSE CLAMPS 26 |LEVEL INDICATOR - OPW #200TG | | T - -
6 1/2" STAINLESS STEEL THREADED TEE 27 |FLOW METER & TOTALIZER, DWYER INSTR. #TF1072 & #TM2 | | - L -
7 1/2" STAINLESS STEEL MALE X FEMALE 90 DEGREE ELBOW A 28 ABOVEGROUND GAUGE HATCH - OPW #268 o B REV| DATE DES REVISION DESCRIFTION CADD | CHK | Rvw
8 1/2" STAINLESS STEEL HOSE FITTING, 1/2" MALE PIPE X BARBED, WITH TWO HOSE CLAMPS 29  [3" STEEL BALL VALVE PROJECT
9 1/2"1.D. GREEN NITRILE TUBING FOR PUMP AIR SUPPLY, LENGTH AS REQD - QED (SEE NOTE 3) 30 |CAM AND GROOVE HOSE CONNECTION (SEE NOTE 5) i}g:ﬁgggch PLANK ROAD SITE
10 [1/2"1.D. BLUE NITRILE TUBING FOR PUMP AIR EXHAUST, LENGTH AS REQD - QED 31 |3"HOSE, GALVANIZED GN REPORT FOR OU-2
11 |CYCLE COUNTER - QED 32 |3 PIPE.NPT CARLSTADT, BERGEN COUNTY, NEW JERSEY
12 |3/4" STAINLESS STEEL CHECK VALVE 33 |STORAGE BUILDING, 20x24' TE
13 |CASING, SLOTTED 12" HDPE PIPE SDR-11, LENGTH AS REQD (SEE FIGURE 10, DETAIL 2) 34 |CARRIER PIPE. HDPE SDR-17, LENGTH AND DIAMETER AS REQD GROUNDWATER RECOVERY SYSTEM
14 |CAP FOR ITEM 13 (NOT SHOWN) 35 |EMERGENCY VENT FOR OUTER TANK (8" x NPT) RA
15 [1/2° YELLOW BRAIDED PUMP SUPPORT ROPE (NOT SHOWN), LENGTH AS REQD 36 |EMERGENCY VENT FOR INNER TANK (18" MANWAY - LOOSE BOLT) PROCESS FLOW DIAG M
16 |[TANK FULL SHUTOFF CONTROL PANEL - QED, (WHOLE PACKAGE) 37 |SPARE TANK CONNECTION AND EQUIPMENT LIST
17 |AIR COMPRESSOR AIR - GRAINGER # 52598 (0.68HP, 115V, 125 PSI 2.3 CFM, MAX 135 PSI) 38 |1/2° GALVANIZED STEEL PIPE — [ ey T
PROJECT . 943-6222 | FILE No. 94362
18 |1/2° STEEL BALL VALVE 39 |PRESSURE SWITCH WITH LOCAL DISPLAY. DWYER INSTRUMENT #ES1402Z e “"TLC O:/O:jm T = ;] Rgm‘;
19 |PRESSURE GAUGE, 0-160 PSIG RANGE 40 |TANK LEVEL 2 FLOAT SENSOR, HIGHLAND TANK #HTF 3B (SEE NOTE 8) - o T veica 73 e
20 |TANK STORAGE. DOUBLE WALL, 5,000 GALLON, UL-142 S2 - HIGHLAND TANKS 41 |ALARM AUTO DIALER, SENSAPHONE # 1800 (SEE NOTE 9) L IS0 <TH Al
21 |SPILL CONTAINMENT SUMP - OPW #221AST creex | kex | 0s/07/07] FIGURE 12
Philadelphia USA REVIEW MFM | 05/07/07
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— TOE OF WALL — TOE OF WALL __ TOE OF WALL
EL —40.0' (MIN.) ab EL —35.0' (MIN.) EL -30.0° (MIN.)
/ A\ SECTION A-A'
LEGEND NOTES 25 0 25 50
) 1.) ALL LOCATIONS ARE APPROXIMATE. SCALE FEET
——b = EXISTING GROUND CONTOURS -
2.) THE SUBSURFACE PROFILE SHOWN HEREIN IS FOR ILLUSTRATIVE PURPOSES ONLY, AND SHOULD NOT BE MISCONSTRUED TO L . o N - SRR | S S
== EDGE OF SIREAM REPRESENT CONDITIONS ANTICIPATED DURING CONSTRUCTION. CONTRACTOR SHALL USE ALL AVAILABLE SUBSURFACE INFORMATION |
& o OF - —_ = —
e s ke R - }'_SEESEQBLSISEEITTSP ISEWNW Asdza SPECIFIC INTERPRETATIONS OF THE UNDERLYING GEOLOGIC CONDITIONS ALONG THE ALIGNMENT e s —— saen | ot | 2
PROJECT
—— — — ——  PROPERTY LINE 3) IF CONTRACTOR ENCOUNTERED DEBRIS AND/OR OBSTRUCTIONS WITHIN THE EXISTING FILL, CONTRACTOR SHALL EXCAVATE SAID 216 PATERSON PLANK ROAD SITE
| | — - DRBANE BT/ OBSTRUCTIONS AT ITS OWN COST, AND CONTINUE TO INSTALL THE SPECIFIED SHEET PILE WALL, AS SPECIFIED. FINAL DESIGN REPORT FOR OU-2
5 ) ) 4.) SEE FIGURE 14 FOR TYPICAL SHEET PILE WALL DETAILS, CARLSTADT, BERGEN COUNTY, NEW JERSEY
é -------------- EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED) UPPER VARVED CLAY 5.) SEE SECTION 02460 OF TECHNICAL SPECIFICATIONS FOR ADDITIONAL DETAILS AND REQUIREMENTS WITH RESPECT TO THE e
g SPECIFIED SHEET PILE WALL OPERATIONS. w
B See———— HEN' SHERD PR L 6.) ALL INSTALLED SHEET PILE SECTIONS SHALL BY AZ-18 ECTIONS, AS MANUFACTURED BY SKYLINE STEEL, OR SHEET PILE WALL
o ; ALLED SH IL LL BY AZ-18 STEEL SECTIONS, AS MAN Y I ;
3 RD—1 LOWER VARVED CLAY APPROVED EQUIVALENT. PLAN AND SECTION
: & PRE—DESIGN INVESTIGATION BORINGS
£ REFERENCES Ao e RSN
2 TN GLACIAL TILL - = ol PROJECT No. 943-6222 | FILE No. 94362220013
g = WEIR (SEE DETAIL) 1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074—02-TOPO.DWG, ENTITLED "BOROUGH OF CARLSTADT BLOCK 124 LOTS 1
g THROUGH 5,” DATED DECEMBER 8, 2005, PREPARED BY PROMAPS. DESIGN | VEF | 05/07/07 | SCALE AS SHOWN[REV. 0O
; ; Amms s | 0| o/
$ 2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE SYSTEM, NORTH AMERICAN DATUM OF 1983 y = = SR
2 (NAD 83). VERTICAL DATUM REFERENCES THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88). LS cieek | ow | 0s/07/07)  FIGURE 13
: Philodelphia USA REVEW | MFM | 05/07/07
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/ — TOE-OF—-WALL ELEVATION VARIES
GLACIAL TILL -

/

(SEE FIGURE 13)

/ 1\ TYPICAL SHEET PILE WALL DETAIL

TV
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NOT TO SCALE

24.8 — 248" ————— —‘

3 \TYPICAL AZ-18 SHEET PILE DETAIL

NOT TO SCALE

__— EXISTING SHEET PILE WALL
(TO BE REMOVED) (SEE NOTE 3)

. - TOP—OF —WALL
6.2" (TvP.) / EL. +6.0 FT.
— o . -

- WEIR INVERT
EL +2.0' (TYP.)

24.8'
(1Y)

B IS0 T SV

- NEW AZ-18 STEEL SHEET PILE WALL

TYPICAL WEIR
/"2"\ DISCHARGE TO STREAM DETAIL

W NOT TO SCALE

NOTES

1.) ALL LOCATIONS ARE APPROXIMATE.

2.) PRIOR TO REMOVAL OF THE UPPERMOST PORTION OF THE EXISTING SHEET
PILE WALL, REMOVE MATERIALS BETWEEN EXISTING AND NEW WALLS TO ABOUT
EL. —2.0 FT., OR AS DIRECTED BY THE REMEDIAL ENGINEER, AND BACKFILL WITH
RIPRAP TO ABOUT EL. —1.0 FT,, OR AS DIRECTED BY THE REMEDIAL ENGINEER.

3.) THE UPPERMOST PORTION OF THE EXISTING SHEET PILE WALL SHALL BE

REMOVED BY CUTTING THE WALL ALONG THE PEACH ISLAND CREEK LOW WATER
LEVEL (i.e. ABOUT EL. —1.0 FT.), OR AS DIRECTED BY THE REMEDIAL ENGINEER.

4.) SEE SECTION 02460 OF THE TECHNICAL SPECIFICATIONS FOR ADDITIONAL
DETAILS AND REQUIREMENTS WITH RESPECT TO THE PROPOSED STEEL SHEET

PILE OPERATIONS.

5.) SEE FIGURES 4 AND 13 FOR APPROXIMATE LOCATIONS OF THE SPECIFIED

WEIR DISCHARGE POINTS TO PEACH ISLAND CREEK.

6.) CONTRACTOR SHALL DEVELOP, PREPARE, AND SUBMIT, AS PART OF IT'S
REQUISITE SHOP DRAWNGS, INSTALLATION DETAILS FOR THE SPECIFIED NEW

SHEET PILE WALL.

REFERENCE

1.) VERTICAL DATUM REFERENCES THE NORTH AMERICAN VERTICAL DATUM OF

1988 (NAVD 88).

REV

DATE DES REWSION DESCRIPTION CADD

CHK Rvw

PROJECT

216 PATERSON PLANK ROAD SITE
FINAL DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY

TITLE

SHEET PILE WALL DETAIL

PROJECT No. 943-6222 | FILE No. 9436222Q008

DESIGN | VEF | 05/07/07 | SCALE__AS SHOWN[REV. 0

cAaDD | RG | 05/07/07
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e S LEGEND

== == EXISTING GROUND CONTOURS

—— ——— —— EDGE OF STREAM |

—x—x—x—x—  EXISITNG FENCE (TO REMAIN)
. EXISITNG T D,
£ OFFICE TRAILER.. ¥ B S Bt | TNG FENCE (TO BE REMOVED)
[ED AND RETURNED  / —— — — ——  PROPERTY LINE
LEASING COMPANY) _/
/ - ; | N I EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)
= / " —a samed
/ \ o ______ EXISTING GROUNDWATER EXTRACTION SYSTEM
F’ 31 | DISCHARGE HEADERS (TO BE REMOVED)
= {7
/
al L !( EXISTING BUILDINGS/STRUCTURES (TO BE REMOVED/DEMOLISHED)
X J MW-4S EXISTING GROUNDWATER EXTRACTION WELLS
: | & (TO BE DECOMISSIONED)
] % ~ EXISTING _BUILDING STRUCTURE
| l / (TO BE DEMOLISHED) ﬁMW -5D EXISTING GROUNDWATER MONITORING WELLS
| (TO BE DECOMISSIONED)
P-11
T A P-4
| A EXISTING PIEZOMETERS (TO BE DECOMISSIONED)
<
| {
»
=
\ it kil NOTES
% A 1.) ALL LOCATIONS ARE APPROXIMATE.
e 2.) CONTRACTOR MAY ELECT TO REMOVE PORTIONS OF THE EXISTING PERIMETER
T R FENCE DURING CONSTRUCTION TO ACCOMMODATE ITS ACTIVITIES AND CONTRACTOR
S SHALL PROVIDE TEMPORARY ACCESS RESTRICTIONS IN AREAS WHERE THE EXISTING
FENCE IS REMOVED. ALL REMOVED SECTIONS OF EXISTING FENCE SHALL BE
RESTORED TO ITS ORIGINAL CONDITION, OR BETTER, UPON COMPLETION OF
CONSTRUCTION.
3.) CONTRACTOR SHALL PROTECT ALL STRUCTURES, FENCELINES, WELLS, AND OTHER
SITE FEATURES DURING CONSTRUCTION, UNLESS INDICATED OTHERWISE ON THESE
DRAWINGS, OR AS DIRECTED BY THE GROUP’S REPRESENTATIVE. CONTRACTOR SHALL

EXISTING ENJRANCE GATH|JO SITE — H — % )
| \ REPLACE ANY DAMAGED ITEMS AT ITS SOLE EXPENSE.

4.) SEE SECTION 02060 OF THE TECHNICAL SPECIFICATIONS FOR ADDITIONAL DETAILS
AND REQUIREMENTS WITH RESPECT TO THE SPECIFIED DEMOLITION OPERATIONS.

B 5.) THE EXISTING MOBILE OFFICE TRAILER SHALL BE REMOVED FROM SITE, AND
. = RETURNED TO ITS ASSOCIATED LEASING COMPANY.

\ \ A\ &
\ o REFERENCES

=== b et comppue=m i 1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074—02—TOPO.DWG, ENTITLED
. . "BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5," DATED DECEMBER 8,
2N e . 2005, PREPARED BY PROMAPS.

P B A — 2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
& & SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES
/ i e THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
\
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PROJECT
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FINAL DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY
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g N Retrarzeten 124cA28029100] PROJECT No. 943-6222 | FILE No. 9436222Q014
§ (- DESIGN | VEF | 05/07/07 | SCALE AS SHOWN|REV. 0
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\ I ¢
% T I % LEGEND

>|< ———  EXISTING GROUND CONTOURS
29 “ ————— —— EDGE OF STREAM
| —x—x—x—x—  EXISITNG FENCE
| STING MOBILE —— — — ——  PROPERTY LINE

. x OFFICE TRAILER * |

TO BE REMOVED) bzzzzz7zz7z7z7z77777 EXISTING SLURRY WALL

,f S X ) e S TN, YWt v A Y N L e EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)
/
&> /
H ] (bMW'-"'S EXISTING GROUNDWATER EXTRACTION WELLS
9 / (TO BE DECOMISSIONED)
1 %}

$MW—5D EXISTING GROUNDWATER MONITORING WELLS
(TO BE DECOMISSIONED)

————

4
/;\P EXISTING PIEZOMETERS (TO BE DECOMISSIONED)
|
/\P NOTES
1.) ALL LOCATIONS ARE APPROXIMATE.

2.) SEE SECTION 02070 OF THE TECHNICAL SPECIFICATIONS FOR ADDITIONAL DETAILS
AND REQUIREMENTS WITH RESPECT TO THE SPECIFIED WELL DECOMMISSIONING
OPERATIONS.

o X ¥ K K X X X X

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074-02—-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5, DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

X —— X —— X~ X

2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES

EXISTING ENJRANCE GATH|JO SITE — THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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/ FINAL DESIGN REPORT FOR OU-2
§ CARLSTADT, BERGEN COUNTY, NEW JERSEY
é ' TITLE
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B WELL DECOMISSIONING PLAN
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é W Ausxintion RARAZTENS] PROJEST N 943-6222 | FILE No. 94362220015
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Drawing file: $4362220016.dwg
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(MIN.),GATE TO SITE

\__ EXISTING HOLDING TANK
(TO BE REMOVED)

*®

PROPOSED NEW.fENCE (PROVIDE NEW

% '1—:"—-"':% “HY

TO STREAM

DISCHARGE \

LEGEND
———5————— EXISTING GROUND CONTOURS
—— +——— - ——  EDGE OF STREAM
=X X X X — EXISTING FENCE
P p— NEW FENCE (SEE NOTE 3)
—X——x——x——x—  FENCE (TO BE RESTORED, AS NECESSARY)
——— — — ———  PROPERTY LINE
______ m=======  NEW SHEET PILE WALL (SEE NOTE 3)
WEIR (SEE DETAIL@)
NOTES

1.) ALL LOCATIONS APPROXIMATE.

2.) CONTRACTOR SHALL DEVELOP, PREPARE, AND SUBMIT, AS PART OF ITS REQUISITE
SHOP DRAWINGS, TYPICAL FENCE AND GATE DETAILS, AS SPECIFIED BY THE
CONTRACT.

3.) CONTRACTOR SHALL INSTALL NEW FENCES ALONG THE TOPS OF THE NEW SHEET
PILE WALL. THIS FENCE SHALL BE PHYSICALLY ATTACHED/SECURED TO THE
INSTALLED SHEET PILES, AND CONTRACTOR SHALL DEVELOP, PREPARE, AND SUBMIT
CORRESPONDING DETAILS SHOWING HOW THE FENCE WILL BE ATTACHED/SECURED TO
THE INSTALLED SHEET PILES.

4.) CONTRACTOR SHALL EXTEND THE FENCING VERTICALLY DOWNWARD AT EACH WEIR
IN THE TOP OF THE INSTALLED SHEET PILE WALL, AND THESE DETAILS SHALL BE
INCORPORATED INTO CONTRACTOR’S REQUISITE SHOP DRAWINGS.

5.) SEE SECTION 02831 OF THE TECHNICAL SPECIFICATIONS FOR ADDITIONAL DETAILS
AND REQUIREMENTS WITH RESPECT TO THE SPECIFIED CHAIN LINK FENCE AND GATE
INSTALLATION ACTIVITIES.

6.) CONTRACTOR MAY ELECT TO REMOVE PORTIONS OF THE EXISTING PERIMETER
FENCE DURING CONSTRUCTION TO ACCOMMODATE TS ACTIVITIES AND CONTRACTOR
SHALL PROVIDE TEMPORARY ACCESS RESTRICTIONS IN AREAS WHERE THE EXISTING
FENCE IS REMOVED. ALL REMOVED SECTIONS OF EXISTING FENCE SHALL BE RESTORED
TO ITS ORIGINAL CONDITION, OR BETTER, UPON COMPLETION OF CONSTRUCTION.

4.) CONTRACTOR SHALL PROTECT ALL STRUCTURES, FENCELINES, WELLS, AND OTHER
SITE FEATURES DURING CONSTRUCTION, UNLESS INDICATED OTHERWISE ON THESE
DRAWINGS, OR AS DIRECTED BY THE GROUP'S REPRESENTATIVE. CONTRACTOR SHALL
REPLACE ANY DAMAGED ITEMS AT ITS SOLE EXPENSE.

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074—02-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5, DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
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FINAL DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY
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rawing file. 9

o X e ¥ e e Y X X X —— X

1
|
|

—x —=X
EL. 8.7,
x

1D EASTING | NORTHING | ELEVATION
T CAPO1 | 2164437.30 | 72552505 6.66
CAP02 | 2164466.32 725565.76 6.62 LEGEND
CAP03 | 2164495.35 | 725606.47 6.49
"~ CAP04 | 2164524.38 |  725647.18 631 |
CAPO5 | 2184553.41 725687.89 6.10 EXISTING GROUND CONTOURS
CAP06 | 2164582.43 | 725128.60 5.62 .
_CAPO7 | 2164478.01 725496.02 7.90 EDBE ‘OF STREAM
CAP08 | 2164507.03 725536.73 .16 ) —
" CAP09_ | 2164536.06 | 725577.44 308 | AESE==EESA EXISTING FENCE
CAPA0_ | 2164565.09 | 725618.15 7.92
| CAPA1_| 2164594.12 725658.86 753 | PRORERTY LINE
CAPA2 | 216462314 | 725689.58 6.49
CAPA3 | 2184518.72 775466.99 3.26 smmmmmmmmm——— EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)
_CAP-14_| 2164547.75 725507.70 9.2
CAPA5 | 2164576.77 725548.41 9.31 cmmmmmm——————s  NEW SHEET PILE WALL (SEE FIGURES 13 AND 14)
— CAP-16_ | 2164605.80 | 725589.13 898 |
CAP-17 2164634.83 725629.84 8.08 WEIR (SEE NOTE 5)
CAPA8 | 2164663.86 | 725670.55 6.82
CAP-19 | 2164692.88 | 725711.26 4.9 EL 25
CAP-20 | 2164530.40 | 725397.25 6.89 b4 SPOT ELEVATION
CAP-21_ | 2164559.43 | 725437.96 8.39 POCAD
CAP-22 | 2164588.48 | 725478.68 9.62 ® PERIMETER DRAINAGE CHANNEL SURVEY CONTROL POINT
CAP-23_| 2164617.48 |  725519.39 1072 |
CAP-24_| 2164646.51 725560.10 9.58
CAP-19 COVER SURVEY CONTROL POINT
CAP-25 | 2164675.54 |  725600.81 837 | ® NE o
CAP-26 | 2164704.57 | 725641.52 743
CAP-27 | 2164733.59 | 725682.23 5.23 e e e L IMITS OF NEW GEOMEMBRANE (SEE NOTE 3)
CAP-28 | 2164571.11 725368.23 7.50
CAP-29 | 2164600.14 | 725408.94 8.50 13———  PROPOSED GROUND CONTOURS
(CAP-30 | 2164629.17 [ 725449.65 9.74 |
CAP-31_ | 2164658.20 | 725490.36 11.00 D
CAP-32 | 2164687.22 | 725531.07 9.83 PERIMETER DRAINAGE CHANNEL (SEE DETAILS @AND )
CAP-33 | 2184716.25 725571.78 8.60
CAP-34_| 2164745.28 |  725612.49 7.38 — —
AP35 | 218377431 725653.20 558 NEW PERIMETER _ACCESS ROAD AND PARKING AREAS
CAP-36 | 2164611.83 | 725339.20 74| . (SEE DETALS @AND @)
CAP-37 | 2164640.85 | 725379.91 .66
CAP-38_ | 2164669.88 | 725420.62 9.87
CAP-39 | 2164698.91 725461.33 11.00
CAP40 | 2164727.93 725502.04 10.09 NOTES
g::; g:;::': ;iiﬁ:? ::: 1.) ALL LOCATIONS ARE APPROXIMATE.
OARAS | FIMAM302 | 7202418 595 2.) CONTRACTOR MAY ELECT TO REMOVE PORTIONS OF THE EXISTING PERIMETER FENCE
_ CAP44 | 216462351 | 725269.46 700 DURING CONSTRUCTION TO ACCOMMODATE TS ACTMITIES AND CONTRACTOR SHALL PROVIDE
CAP45 | 2164652.54 | 72531047 7.98 TEMPORARY ACCESS RESTRICTIONS IN AREAS WHERE THE EXISTING FENCE IS REMOVED.
CAP46 | 2164681.56 | 725350.88 9.10 ALL REMOVED SECTIONS OF EXISTING FENCE SHALL BE RESTORED TO ITS ORIGINAL
CAP47 | 2164710.59 726391.59 1035 CONDITION, OR BETTER, UPON COMPLETION OF CONSTRUCTION.
g::: im;:::: ;;z:g:‘z’ ::': 3.) LIMITS OF THE NEW GEOMEMBRANE SHALL COINCIDE WITH THE LIMITS OF THE EXISTING
d ! ] GEOMEMBRANE. ACTUAL LIMITS OF EXISTING GEOMEMBRANE ARE NOT KNOWN WITH
CAP-50 | 2164797.67 | 725513.73 8.89 CERTAINTY AND WILL BE FIELD VERIFIED.
CAP-51 | 2164826.70 [ 725554.44 | 7.85
CAP52 | 2164855.73 725595.15 6.12 4.) CONTRACTOR SHALL PROTECT ALL STRUCTURES, FENCELINES, WELLS, AND OTHER SITE
CAP-53 2164664.22 725240.43 6.99 FEATURES DURING CONSTRUCTION, UNLESS INDICATED OTHERWISE ON THESE DRAWINGS, OR
CAP54 2164693.25 72528114 8.22 AS DIRECTED BY THE GROUP'S REPRESENTATIVE. CONTRACTOR SHALL REPLACE ANY
CAPS5 | 216472228 725321.85 .13 DAMAGED ITEMS AT ITS SOLE EXPENSE.
CAP-56 | 2164751.30 725362.57 9.42
oMl K =1 5.) SURFACE WATER FLOWS SHALL BE CONVEYED TO PEACH ISLAND CREEK WIA THE
CAPST | 2184780.33 | 725403.28 9,36 PE)RmETER DRAINAGE CHANNELS, AND DISCHARGE TO CREEK THROUGH A SERIES OF WEIRS
CAP58 | 2164809.36 | 725443.99 9.19 IN THE NEW SHEET PILE WALLS.
CAP59 | 2164838.38 725484.70 .52
CAP60 | 2164867.41 725525.41 7.33 6.) LIMITS OF NEW GEOMEMBRANE AND PROPOSED CONTOURS MAY BE ADJSTED IN THE
CAP61 2164896.44 725566.12 5.66 FIELD TO ACCOUNT FOR ACTUAL FIELD CONDITIONS
CAP-62 2164704.93 725211.40 7.13
CAP &S zm;::.u 71515;.12 S84 7.) SEE TABLE SHOWN HEREON FOR DESIGN NORTHINGS, EASTINGS, AND ELEVATIONS FOR
_ CAP64 | 2164762.99 725292.83 311 Al SURVEY' CONTROL [ROINTS:
CAP65 | 2164792.01 725333.54 8.06 8.) ALL HORIZONTAL AND VERTICAL COORDINATES SHALL BE SURVEYED IN SAME SYSTEM
CAP-66 | 2164821.04 725374.25 7.96 INDENTIFIED HEREIN, AND CONTRACTOR SHALL SURVEY "AS—BUILT" CONDITIONS TO VERIFY
CAP67 | 2164850.07 | 725414.96 7.85 ACTUAL FIELD CONDITIONS ACHIEVE THE DESIGN VALUES PRESENTED HEREIN.
CAP58 | 2164879.10 725455.67 7.70
CAP59 | 2164908.12 |  725496.38 6.88
CAP70 | 2164937.15 | 725537.09 a8 REFERENCES
2::“;; ;::;;i:; ;;:;;:03: ::: 1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074—02—TOPO.DWG, ENTITLED
= < 2 "BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5,” DATED DECEMBER 8,
CAP-73 | 2164803.70 | 725263.80 6.58 2005, PREPARED BY PROMAPS
CAP-74_| 2164832.73 |  725304.51 6.49 \ :
g::“;: gm;z Z;x;g :-g = 2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
APIT | SIEI E TeT8 6 i SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD 83). VERTICAL DATUM REFERENCES
CAP 78 | 216434883 | 72546736 £ THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 88).
PDCO1_ | 2164396.05 | 725554.45 3.2
PDCO2 | 2164424.75 | 725595.40 | 340
PDC03 | 2164453.40 | 725636.38 3.08
PDC04 | 2164481.99 [ 725677.40 286 |
PDCOS | 2164510.51 725718.48 2.61
PDC06 | 2164541.59 | 725757.72 236
PDCO7 | 2164580.28 725791.55 210
PDCO8 | 2164632.51 725777.97 2.50
PDCO9 | 2164677.82 725751.57 2.00
PDCA0 | 2164718.50 725726.25 2.50
PDCA1 | 2164762.84 | 725706.53 200 |
PDC-12 | 2164823.69 725681.69 250 | 40 0 40 __80
PDCA3 | 2164885.99 | 725649.22 2.00 O ™
PDCA4 | 2164925.33 | 725602.52 2.50 SCALE FEET
PDCA5 | 2164955.14 |  725558.79 2.00
PDCA6_ | 2164990.32 725519.53 250 | W S |
PDCA7__| 2165019.96 725478.05 213
PDC-18 | 2164990.88 725437.38 2.45 . e - e =11 T B
ﬁD_é:is- 2164961.70 725396.77 281 REV DATE DES REVISION DESCRIPTION CADD CHK RVW
PDC-20 | 2164932.53 72535617 345 PROJECT
pem | immno | ey e 216 PATERSON PLANK ROAD SITE
PDC-22 | 216487447 | 725274.96 3.6 FINAL DESIGN REPORT FOR OU-2
PDC-23 | 2164844.99 725234.36 207
—soeir | temiss0 T TTs T - CARLSTADT, BERGEN COUNTY, NEW JERSEY
PDC25 | 2164786.57 725153.20 468 e
PDC-26_ | 2164755.98 725122.78 5.00
PDC27 | 2164719.19 725145.28 5.24
PDC-28 | 2164682.02 725479.27 5.50
Foczs T zteienney | T - SURVEY CONTROL PLAN
PDC30 | 2164607.71 725247.31 6.08
PDC-31 | 2164585.75 725270.96 .25
; 725298. X - T
:%3; g:::;:: 715341.‘2: 5‘7: e N Autherizotion §240A28029100] PROJECT No. 943-6222 | FILE No. 94362220017
PDC34 | 2164514.59 725375.08 546 | ? DESIGN | MFM | 05/07/07 | SCALE AS SHOWN|REV. 0
PDC-35 | 2164476.44 | 725407.69 543 CADD RG | 05/07/07
PDC36 | 2164438.25 725440.27 a7 2 (/e
PDCI7 | 2164400.00 | 725472.86 Ay check | wew | 0507707 FIGURE 18
PDC38 | 2164368.83 725512.45 206
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Remedial Design / Remedial Action Schedule

Task Name Duration Start Finish 2005 2006 [2007 2008 2009 2010
JIFIMIAIMIJTJTATSTOINID[J[FIMIATMIJTITATSTOINID[J [FIMIATMIUTITATSTOINID[J[FIM[AIM[UTJTATSTOINID[JTEIMIATMIJTUTATS[OINID[JTFIM]A
REMEDIAL DESIGN WORK PLAN (RDWP) ACTIVITIES 69 days Fri 4/1/05 Thu 6/9/05 i
Resubmit Revised RDWP to USEPA 0 days Fri 4/1/05 Fri 4/1/05 Resubmit Revised RDWP to USEPA
USEPA Review of Revised RDWP ~ 69days Fri 4/1/05 Thu 6/9/05 HSEPA Review of Revised RDWP
USEPA Approval of Revised RDWP 0 days Thu 6/9/05 Thu 6/9/05 4~ USEPA Approval of Revised RDWP
REMEDIAL DESIGN (RD) ACTIVITIES 762 days Thu 6/9/05 Wed 7/11/07
Pre-Design Investigations (PDI) 60 days Thu 6/9/05 Mon 8/8/05 Pre-Design Ir:westlgations (PDI) i
Prepare Preliminary (35% Design) Design Report (PDR) 120 days Mon 8/8/05 Tue 12/6/05 Prepare Preliminary (35% Design) Design Report [PDR)
Submit PDR to USEPA 0 days Tue 12/6/05 Tue 12/6/05 Submit PDR to USEPA
___USEPA Review of PDR 167 days Tue 12/6/05 Mon 5/22/06 USEPA Review of PDR
Prepare Pre-Final (95% Design) Design Report (PFDR) 161 days Mon 5/22/06]  Mon 10/30/06)| Prepare Pre-Final (95% Design) Design Report (PFDR)
Submit PFDR to USEPA 0days| Mon 10/30/06] Mon 10/30/06 Submit PFDR to|USEPA
USEPA Review of PFDR 122 days Mon 10/30/06 Thu 3/1/07 USEHRA Review of PFDR
Prepare Final (100% Design) Design Report (FDR) 67 days Thu 3/1/07 Mon 5/7/07 Prepare Final (100% Design) Design Report (FDR)
Submit FDR to USEPA 0 days Mon 5/7/07 Mon 5/7/07 Submit FDR to USEPA
USEPA Review of FDR 45 days Mon 5/7/07 Thu 6/21/07 USEPA Review Of: FDR
Revise FDR to address USEPA Comments 20 days Thu 6/21/07 Wed 7/11/07 Revise FDR to address USEPA Comments
Resubmit Revised FDR to USEPA 0 days Wed 7/11/07 Wed 7/11/07 .%Resubmit Revised FDR to USEPA
USEPA Approval of Revised FDR 0 days Wed 7/11/07| Wed 7/11/07 ©-USEPA Approval of Revised FDR
REMEDIAL ACTION WORK PLAN (RAWP) ACTIVITIES 196 days Wed 7/11/07  Wed 1/23/08
Contractor Procurement 61 days Wed 7/11/07 Mon 9/10/07 Contractor Procurement
Prepare RAWP 60 days Mon 9/10/07| Fri 11/9/07 Prepare RAWP
Submit Draft RAWP to USEPA 0 days Fri 11/9/07| Fri 11/9/07 Submit Draft RAWP to USEPA
USEPA Review of Draft RAWP 45 days Fri 11/9/07 Mon 12/24/07 : USEPA Review of Draft RAWP
Revise RAWP to address USEPA Comments 30 days| Mon 12/24/07 Wed 1/23/08 Revise RAWP to address USEPA Comments
Submit Final RAWP to USEPA 0 days Wed 1/23/08 Wed 1/23/08 ‘Q[SJme“ Final RAWP to USEPA |
USEPA Approval of Final RAWP 0 days Wed 1/23/08 Wed 1/23/08 4~ USEPA Approval of Final RAWP
REMEDIAL ACTION (RA) ACTIVITIES 518 daysl Wed 1/23/08 Wed 6/24/09
Contractor Mobilization 45days|  Wed 1/23/08| Sat 3/8/08 Coniractor Mobilization
Stream Bank Enhancements 65 days| Sat 3/8/08]  Mon 5/12/08 Stream Bank Enhancements
In-Situ "Hot Spot" Treatment 75days|  Mon 5/12/08 Sat 7/26/08 In-Situ "Hot Spot" Treatment
Enhanced Groundwater Recovery System 65 days Sat 7/26/08 Mon 9/29/08 Enhanced Groundwater Recovery System
Cap System 65 days Mon 9/29/08° ~ Wed 12/3/08 Cap System
Pre-Final Inspection 0days| Wed11/19/08] Wed 11/19/08 re-Final Inspection
Address "Punch List" Items/Issues 30 days| Wed 11/19/08 Fri 12/19/08 Address "Punch List" ltems/Issues
Final Inspection 0 days Fri 12/19/08 Fri 12/19/08 »Final Inspection
Prepare RA Report (RAR) 122 days Fri 12/19/08| Mon 4/20/09 hﬁfepafe RA Report (RAR)
Submit Draft RAR to USEPA 0 days Mon 4/20/09| Mon 4/20/09 Submit Draft RAR to USEPA
USEPA Review of Draft RAR 45 days Mon 4/20/09] Thu 6/4/09 : %USEPA Review of Draft RAR
Revise RAR to address USEPA Comments 20 days Thu 6/4/09)] Wed 6/24/09 | - +Revise RAR to address USE
Submit Final RAR to USEPA 0 days Wed 6/24/09i Wed 6/24/09 Q*Sjubmit Final RAR to USEPA
| USEPA Approval of Final RAR ~ Odays Wed 6/24/09]  Wed 6/24/09 i & USEPA Approval of Final R
OPERATIONS AND MAINTENANCE (O&M) ACTIVITIES 166 days Sun 7/5/03'L Fri 12/19/08
Prepare O&M Plan 60 days Sun 7/6/08] Thu 9/4/08 4P ropare-O§M Plan
Submit Draft O&M Plan to USEPA 0 days Thu 9/4/08 Thu 9/4/08 Submit Draft O&M Plan to USEPA
USEPA Review of Draft O&M Plan 45 days Thu 9/4/08]  Sun 10/19/08 USEPA Review of Draft O&M Plan
Revise O&M Plan to address USEPA Comments 45days|  Sun 10/19/08 Wed 12/3/08 Revise O&M Plan to address USEPA Comments
Submit Final O&M Plan to USEPA 0 days Wed 12/3/08 Wed 12/3/08 Submit Final O&M Plan to USEPA
USEPA Approval of Final O&M Plan 0 days Wed 12/3/08 Wed 12/3/08 ¢ USEPA Approval of Final O&M Plan
Commence O&M Activities 0 days Fri 12/19/08 Fri 12/19/08 &{Commence O&M Activities

Project: Operable Unit 2 (OU-2)

Task
Date: May 7, 2007 R&

G  Milestone @

Actual schedule dates will be dependent on EPA's review time for each deliverable. RA schedule is dependent on required

permit equivalences and aproved contractor schedule. All field activities are dependent on weather conditions.

Figure 19
Remedial Design/Remedial Action Schedule
216 Paterson Plank Road Site
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AA GEOQTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NSPA.GOT 1222105

RECORD OF BOREHOLE RD-1 SHEET 1of 1
PRQJECT: 216 Paterson Plank Road DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -90
PROJECT NUMBER: 943-6222 DRILL RIG: Canterra CT 250 COORDS: not surv DEPTH W.L.:
DRILLED DEPTH: 34.01t DATE STARTED: 9/13/05 GS ELEVATION: 4,51t ELEVATIONW.L.:
AZIMUTH: N/A DATE COMPLETED: 8/13/05 TOC ELEVATION: N/A DATEWL.:
LOCATION: See Boring Location Plan ~ WEATHER: Sunny TEMPERATURE: 88 degrees (F) TIME W.L.:
SOIL PROFILE SAMPLES
g é o | ELev. £
fe|te o |50 g] e 1] e [, ]2
a |g DESCRIPTION 2 3 ) 21| 2| o= éin N |3 COMMENTS
w Q DE(:)TH Zz g 140 I hamemer %
0 30 inch drap
[~ gr?)w: - FILL, i g silty Description of FILL based on observed drill
1 sand, rock, wood and brick fragments samplingAu to 4.0 FT BGS without
I 0.5
4.0-80 Wiz WY 40
-0 . = A We=24.01%
Black fibraus PEAT, with pieces of wood
5 and brick fragments (FILL?) PT i, gy 81| ss |21 344t s |28
3 " -1.6
T 6.0-8.0 v 80
B We = 27.57%
Black fibrous PEAT with plececs of wood -
. fragments and gravel (nf'u) PT Iy, ay, s2|ss|as 3333 8 %g-
I el 38
8.0-10.0 = 1 80
B i il We=63,3%, LL = 85, Pl = 38
. Do ey v CLAY and PEAT. 1oy == 7] s sH|as | pusn  [Pusnf 23
10— S [ o] -55
R 10.0-12.0 7 10.0 We=14.3%
__ Brown SANDY CLAY with some fine gravel cL-sm s3 | ss | 22 2333 6 'iz»'g'
I A 25
12.0- 14.0 2.0
- varved We=43.17%, LL = 54, Pl = 20
- Brown CLay cH s4 | ss [1070]  222a . |22
I 95
| o | 140-160 13.0 We = 45,67%; Su = 568 psf, Cc = 0.4,
45 Brown varved CLAY o / st2| su | 163 PUSH .g:g_ Cv=2x10%amllsec
I 7 115
16.0- 18.0 18.0
= W = 48.48%, LL = 52, Pi = 29
4 Brown varved CLAY CH / s5 | ss 12| 2222 | 4 |22
I 7 135
18.0-20.0 8.0
B We=44.9%
- Brown varved CLAY CcH $6 [ 55|43 | worsza | 3 |2
o] ? /55
70.6-21.0 200
= CH We = 14.68%
i g:? v:zN:d == / '2118 '5’ S7[ss |16 1223 + 52
= e CL-SM .
i Reddish brown SANDY CLAY with trace 471.5
- 22.0-24.0 20 2g| We=zse%
1 Brown CLAY with trace fine to coarse sand |CL-SM 88 [ SS | 07 23186 |55
- and fine gravel (GLACIAL TILL) 195 -
T 24.0-26,0 240
| 20 We= 16.05%
Reddish brown SANDY CLAY with trace .
25 —'— fine gravel (GLACIAL TILL) W-SM 89 | S5 | 1.3 2232 5 %‘g-
i 215
26.0-28.0 26.0
B Reddish brown SANDY CLAY with trace We= 18.87%
- | fine gravel (GLACIAL TILL) CL-SM S10| 8s | 1.0 2-2-3-4 5 -%‘g-
i 23.5
28.0-30.0 28.0
L We=18.9%
. o Tne orovel (LA 0 oarse sand 16\ sm st1|ss|os| 2022 |5 (22
—-25 g
30} 28 Auger to 33.0 FT BGS without sampling
1B 285
B gﬁd};aﬁuwncuvmmn to 33
| ce to some - o Boring terminated at 34.0 FT BGS at AUGER
g0 || fine fo coarse sand and fine gravel S12(ss a3 s 503 95| REFUSAL in GLAGIAL TILL
35 Baring completed at 34.0 ft
- 35
40 -—

LOG SCALE: 1in=51
DRILLING COMPANY: AmeriDrill, inc
DRILLER: T. Brown

GA INSPECTOR: D.Gorman
CHECKED BY: M. McNeilly
DATE: 10/17/05




RECORD OF BOREHOLE RD-2 SHEET 1¢f 1

AA GEOTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NJ-PA.GDT 12/2/05

PROJECT: 216 Paterson Plank Road DRILL METHOD: Hoflow-Stem Auger DATUM: INCLINATION: -80
PROJECT NUMBER: 943-6222 DRILL RIG; Canterra CT 250 COORDS: not surveyed DEPTHW.L.:
DRILLED DEPTH: 39.0ft DATE STARTED: 9/14/08 GS ELEVATION: 4.0# ELEVATION W.L.:
AZIMUTH: N/A DATE COMPLETED: 8/14/1§ TOC ELEVATION: N/A DATEWL.:
LOCATION: See Boring Location Plan ~ WEATHER: Sunny TEMPERATURE: 88 degrees (F) TIME W.L.:
SOIL PROFILE SAMPLES
4
5
e |2 AR IR ™RE
8 5 DESCRIPTION 8 Q1a |8 peren | N| = COMMENTS
3 “loer| 3| F | @ ]
) z a 140 (b hammer 4
30inch drop
’ 20-50 FILL indludi dy Description of FILL based on observed dril
mi janeous =10 sani .
T de gravel, concrete and brick t’l"ggments cuttings. AUGER to 5.0 FT BGS without
sampling, FILL.
4
s . 1.0
50-7.0 v 50
+ Black fibraus PEAT PT [ gu, ST1f sH |ar2| s [pus| 22
+ H
7.0-90 v N 7.0
Black fibrous PEAT ta gray organic CLAY — We = 35.5%; Cc = 0.38, Cv=4x 10°cn/sec
+ With interiayered fine sang PT-OLYL, a1, stz s |107| pusw  Jeus| 2L
45 it -5.0
9.0-11.0 8.0
y - We=41.84%, LL=51, Pl =
104 Gray varved CLAY cH st|ss|az2| sses 1 |24
1 7/
11.0-13.0 1.0
Wo=43.1%
+4 Grayish brow dcLaY cH s2 |ss |12 5554 10 _%.g_
4 7l 00
13.0-15.0 3.0
We = 52.17%, Su = 217
+4 .10 | Grevish brown varved CLAY cH sT-3| sH | 44 pust  [pusn| 24 pet
BT 160-170 / ')
ayish brown varved ) Wc=45.53%, LL = 53, Pi=29
4 Grayish cLay CcH s3{ss|03]| 1t 2 |28
4+ / 130
17.0-160 7.0
cH We=38.1%
1 Brown varved CLAY -14.0
18.0- 18.0 180 | S4 | SS |NA 2344 7 %g_
1 15 |, BrownSANDY CLAY with trace fine gravel |CL-SM -15.0
19.0-21,0 4 180 We=35.5%, LL =36, Pi = 17
20 Reddish brown SANDY CLAY with fittle fine |CL-SM sT4| sH | 108 pusH  |pusH -;-g-
gravel (GLACIAL TILL) 470 !
T 21.0-23.0 21.0
Brown CLAY with trace to fitfle fine sand We=15.2%
-T and gravel (GLACIAL TILL) CL-SM §5|sSs | os 45-1-7 12 -%‘%-
1 18,0
23.0-25.0 23.0
We=17.32%
20 | o S Lz CLAY with e fine |6 o 88 |ss|on| 4sess [ |20
25— '22‘,1-“,’ AUGER 10 26.0 FT BGS without sampling
1 : 24,0
28.0-30.0 28,0
] W= 14.45%
125 | Sodienbrow sovoy cLay win oo o, o | 58 02| swas | |28
30- 2 2 AUGER to 33.0 FT BGS without sampling
1 20,0
33.0- 3.0
Pk We=13.8%
430 | frwnC g,:v:,"(“s'l'_’x’c,‘}['#ﬂf)“ sandwith ) sm s8|ss|o1| seris | s |28
s 3.0 : AUGER 10 38,0 FT BGS without sampling
L -34.0
Recieh brown SILTY CLAY with e i f
- 8 rown e fine =350 . - Boring termianted &t 39.0 FT BGS at AUGER
38 S8 | 8s [ 14 sor Lo | G | A I G AGAL L
@ Boring completed at 39.0 ft
LOG SCALE: 1in=51t GA INSPECTOR: D.Gorman
DRILLING COMPANY: AmeriDrill, Inc CHECKED BY: M. McNeilly
DRILLER: T. Brown DATE: 10/17/05




AA GEOTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NJ-PA.GDT 12/2/05

RECORD OF BOREHOLE RD-3 SHEET 1 of 2
PROJECT: 216 Paterson Plank Road DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -90
PROJECT NUMBER: 943-6222 DRILL RIG: Canterra CT 250 COORDS: not surveyed DEPTHW.L.:
DRILLED DEPTH: 42.0 ft DATE STARTED: 9/15/05 GS ELEVATION: 351t ELEVATION W.L.:
AZIMUTH: N/A DATE COMPLETED: 8/15/05 TOC ELEVATION: N/A DATE W.L.:
LOCATION: See Boring Location Plan WEATHER: Rain/Overcast TEMPERATURE: 85 degrees (F) TIME W.L..
SOIL PROFILE SAMPLES
=z
[e]
Eg Ee @ |20 |- B | w | E| stows E
a | g DESCRIPTION 9 3 8 @)la 8| préim | N| < COMMENTS
@ ] =loerm| 3| F | @ ]
g ) 4 & | 14015 hammer [4
0 30 tnch drop
0.0-2.0
B Gray misceflanecus fill induding sandy day, Oescription of FILL based on observed drill
- i cuttings and split spoon sample. AUGER to 2.0
5 gravel, brick end concrets fragments (FILL) 5 FT BGS without sampling, FILL
T By 4'?mn | including sandy d 20
Gray m aneous fill indluding sandy day,
1 0 gravel, brick and concrete fragments (FILL) §1 |88 |00 1544 8 '}‘3‘
- 5D 28 AUGER to 6.0 FT BGS without sampling, FILL
B Gray miscellaneous fill including sandy day,
5 gravel, brick and concrets fragments (FILL)
[~ 25
] 8.0-8.0 AL Y]
- e = o We = 50.34%
- Black fibrous PEAT PT |1, &, $T-1| 8H {228 PUSH PUSH 20
I s ol 45
8.0- 10.0 8.0
5 - Attempt Shelby Tube 8.0 to 10.0 FT BGS,
. No Recovery sT-1af s | A | pusn  [pusn| 28 | resistance encountered at 9.0 FT BGS. Abort
- 85 * Shelby Tube attempt, no recavery.
1o 16.0-12.0 10.0 We = 31.07%, LL = 35, Pl= 18
i 8’.‘_’;’; CLAYEY SAND to red brown varved | sz | ss | 150 m _%g_ ] ]
I -85
12.0-14.0 12.0
" We = 37.80%
_ Reddish brown varved CLAY c 83 | ss |75 s %g_
e 74 105
14.0- 16.0 14.0
R We = 38.78%, Su = 632 psf
15— Gray varved CLAY cL st-2| sH | 01 pust  fpusn| 22
I 125
16.0-18.0 16.0
- We = 54.0%, LL = 56, P = 31
] Brown varved CLAY cH / 84|55 )o00| wowwon | o |24
I 7] 145
| 45 (1;: - 20.1:d LAY 18.0 We = 48.79%; Gc = 0.4,
i y varvi CH stal s | 08 " %g_ Cv=5x 10°cmfsec
B -18.5
20— — .
20.0-21.0 20.0
| = Gmy varved CLAY CH 78 Wc=30.15%
i 71.0-22.0 o 210 ] 55| 55 | 00| worwor | o |23
Reddish brown SANDY CLAY with fine -18.5
T CIAL TILL) /] 22.0
- 22.0-24.0 We = 14.4%
. Brown CLAY and fine to coarss sand with  |CL-SM s6 | 86 | 00 1212 3 1,:3—
—-20 | Bite fine gravel (GLACIAL TILL) 205
e 530 AUGER to 28.0 FT BGS without sampling
25~
N 26.0-30.0 k
25 . We = 20.18%
. R eSOy CLAY wih fne |y smid 7|85 | 00| todzz19 [ 3 2L
30 AUGER to 33.0 FT BGS without sampling
-1
I -20.5
3.0-35.0 33.0
|- .30 N Wec=14.9%
Brown CLAY and fine ta coarse sand with
-1 some fine gravel (GLACIAL TILL) CL-SM 88 { SS | 00 17-23-28-32 51 -%:g—
35 S8 AUGER 10 38.0 FT BGS without sampling
I 345
36.0-40.0 38.0
35 We = 8.93%
T | Reddmbrowmsmor cvunme | o s | 55 | 00 | wrrssser | 2 |28
. B -36.5
n Log continued on next page

LOG SCALE: 1in=5f
DRILLING COMPANY: AmeriDrill, Inc
DRILLER: T.Brown

GA INSPECTOR: D.Goman
CHECKED BY: M. McNeilly

DATE: 10/17/05




AA GEOTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NJPA.GDT 12/2/05

RECORD OF BOREHOLE RD-3 SHEET 2of 2
PROJECT: 216 Paterson Plank Road  DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -80
PROJECT NUMBER: 943-6222 DRILL RIG: Canterra CT 250 COORDS: not surveyed DEPTHW.L.:
DRILLED DEPTH: 42.0 ft DATE STARTED: 9/15/05 GS ELEVATION: 3.51t ELEVATION W.L.:
AZIMUTH: N/A DATE COMPLETED: 9/15/05 TOC ELEVATION: N/A DATE W.L.:
LOCATION: Ses Boring Location Plan  WEATHER: Rain/Overcast TEMPERATURE: 85 degrees (F) THVE W.L.:
SOIL PROFILE SAMPLES
b4
[e]
EelE o |eew £ E
E| <€ E | BLows
- DESCRIPTION § §§ ':g_' E| porem | N S COMMENTS
2
w [} DEPTH g & | 1401 hammer 4
© 6] 30inch drop
K 400 AUGER to 42.0 FT BGS without sampling
I 385 Boring temrinated at 42.0 FT BGS at AUGER
| Boring completed at 42.0 1 REFUSAL In GLACIAL TILL
40
45
45
50 —
- 50
o
- 55
o
— -60
35 —
- .65
70
.70
75—
T
75
80 —

LOG SCALE: 1in=51t
DRILLING COMPANY: AmeriDrill, Inc
DRILLER: T. Brown

GA INSPECTOR: D.Gormman
CHECKED BY: M. McNeilly
DATE: 10M17/05




AA GEOTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NJ-PA.GDT 12/2/05

RECORD OF BOREHOLE RD-4 SHEET 1 of 2
PROJECT: 216 Paterson Plank Road DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -80
PROJECT NUMBER: 943-6222 DRILL RIG: Canterra CT 250 COORDS: not surveyed DEPTHWL..
DRILLED DEPTH: 46.01t DATE STARTED: 9/16/05 GS ELEVATION: 4.0t ELEVATION W.L.:
AZIMUTH: N/A DATE COMPLETED: 9/16/05 TOC ELEVATION: N/A DATE W.L.:
LOCATION: See Boring Location Plan WEATHER: Overcast TEMPERATURE: 82 degrees (F) TIME W.L.:
SOIL PROFILE SAMPLES
z |8 o -
belse 2|8V 8w E| srows £
47 g DESCRIPTION 8 3§ g|¢ B | porsin | |3 COMMENTS
@ 3 oeptH| 2 a b
[G] ) 4 a 140 [b hammes w
o 30 tnch drop
0.0-4.0
i ing o Description of FILL based on observed drill
1 mralrzcﬁas:;usaglg includ! nlg ﬁ:g;{ﬂ " cuttings. AUGER to 4.0 FT 8GS without
(FILL) sampling, FILL
+4-0
40-60
Gray miscellanecus fill including green gray We=20.79%
L silty sand, clayey sand, gravel, brick and ST-1| SH | o0 PUSH PUsH %'g-
concrete fragments (FILL)
T 8.0-8.0 —
i - —| W = 20.14%, Su = 770 paf
4 m organic CLAY with interlayered fine o |- =] st2l s [ 12 PUSH _g_%
1 - —| 40
80-6.0 — 8.0
.0 - 9. oL _— Wc = 30.65%
1 Gray organic CLAY — 4 .50 20
% [go-100 o G 5o | 51| 5500 wonsss | o |55
Gray and brown varved CLAY £.0
o 100-12.0 0.0 W= 26,54%
1 Gray and brown varved CLAY cL s2 | ss | 410 8oy 15 %%
L 8.0
161;.!0 2140 2.0 We= 35.453:_\2:1 = 707 pst; Cc = 0.32,
+ y varved CLAY cL sTa| sH | 00| pusn  [pusa[ 28] Cv=28xiCamisec
—+-.10 /A -10.0
14.0-16.0 14.0
We = 45.3%, LL = 49, PI = 25
154 Grayish brown varved CLAY cL 53 |ss |76 wonwon [ o (22
1 771 -12.0
16.0-18.0 16.0
We = 45.91%
+ Gray varved CLAY cL s4 | ss | e 1444 2 |24
4 -14.0
18.0-20.0 18.0
- - W = 38.50%, Su = 120 psf
o-.1g | Greyvarved CLAY oL sT4| sH | 152]  pusw  [pusn| 2L
20—+ > 73 -16.0
20.0-22.0 20.0
varved We = 53.05%
+ Gray CLay CH 85 | s | 00 | wonworsa | 1 22
22.0-24.0 22.0
We = 40.0%, LL = 54, Pl = 20
1 Grayish brown varved CLAY - ss | ss | oo 122 . '%j%
T2 [Zio-%0 E) We=5242%
25+ Reddish brown varved GLAY cH s7 [ ss | 00 [wonwornsz | + |22
1 220
26.0-28,0 26.0
.0-28, We=42.78%
+ Reddish brown varved CLAY CH g8 | ss | 0.0 | wonwora2 | 2 -%-g—
4 L 24.0
28.0- 30.0 28.0
" We = 51.53%
425 | Reddish brown varved CLAY CH s |ss |00 22 s (4%
s0-4 -26.0
30.0-32.0 30.0
We = 55.0%, LL = 56, Pl = 31
4 Brown varved CLAY cH stofss|oo| =2es2 | e [32
+ 28,0
32.0-34,0 32.0
We = 48.98%
+ Reddish brown varved CLAY CH 11| §5 [ 0.0 | wonworz2 | 2 |22
-30.0
~--30
34.0- 35,0 34.0
CH We = 40.03%
s+ ;";d‘sshs':,m varved CLAY 30 s12| ss [ 00| saae o (20
0 - 36, i CL-SM - g
1 Reddish brown SANDY CLAY with fine 320
36.0
4 -34.0
38.0-40.0 38.0
) We= 13.9%
Brown CLAY with some fine to coarse sand .
-+--35 and little fine gravel (GLACIAL TILL) CL-SM 813 ] SS | 00 | 5132250, 45 20
w4 -36.0
Log continued on next page ]

LOG SCALE: fin=5ft

DRILLING COMPANY: AmeriDrill, Inc

DRILLER: T. Brown

GA INSPECTOR: D.Gorman
CHECKED BY: M. McNeilly
DATE: 10M17/05




AA GEOTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NJ-PA.GDT 12/2/05

RECORD OF BOREHOLE RD-4 SHEET 2 of 2
PROJECT: 216 Paterson Plank Road DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -a0
PROJECT NUMBER: 943-6222 - DRILL RIG: Canterra CT 250 COORDS: not surveyed DEPTHW.L.:
DRILLED DEPTH: 45.0 ft DATE STARTED: 9/16/05 GS ELEVATION: 4.01t ELEVATION W.L.:
AZIMUTH; N/A . DATE COMPLETED: 9/6/05 TOC ELEVATION: N/A DATEW.L.:
LOCATION: See Boring Location Plan WEATHER: Overcast TEMPERATURE: 82 degrees (F) TIME W.L..
SOIL PROFILE SAMPLES
3 é Q ELEV. = E
ag| <€ 3 . g BLOWS
A DESCRIPTION g Ig g g & persin | N g COMMENTS
] DEPTH| 2 a ]
() a 140 b hammer [ 4
% 38 Inch drop
400 AUGER t0 43.0 FT BGS without sampling
4 39,0
330-450 a0
-0 | T SILTY CLAY with fine gravel | ) sm si|ss|oo| eon e |3d
e 41.0 Boring terminated at 45.0 FT BGS at AUGER
Boring compieted at 45.0 ft REFUSAL In GLACIAL TiLL
-5
50 —r
+ 50
55—
+- 55
60—
+--60
65—
+4-65
70—
+--70
75—+
475
s
LOG SCALE: 1in=51t GA INSPECTOR: D.Gorman
DRILLING COMPANY: AmeriDrill, Inc CHECKED BY: M. McNeilly
DRILLER: T. Brown DATE: 10/17/05




AA GEOTECH LOG _CARLSTADT RD BORINGS.GPJ GOLDER NJ-PA.GDT 12/2/05

RECORD OF BOREHOLE RD-5 SHEET 1ot 2
PROJECT: 2186 Paterson Plank Road DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -90
PROJECT NUMBER: 8436222 DRILL RIG: Cantetra CT 250 COORDS: not surveyed DEPTHW.L:
DRILLED DEPTH: 43.0ft DATE STARTED: 9/19/05 GS ELEVATION: 4.51t ELEVATION W.L.:
AZIMUTH: NiA DATE COMPLETED: 8/18/06 TOC ELEVATION: N/A DATE W.L.:
LOCATION: See Boring Locationa Plan WEATHER: Sunny TEMPERATURE: 80 degrees (F) TIMEW.L..
SOIL PROFILE SAMPLES
]
E g| ke w |2, BBV B o E BLOWS £
8715 DESCRIPTION a gg @ o | &| prein | N|~ COMMENTS
a 3 ver| 3 | F | 2 b
a m z & | 140 (b hammer w
0 30inch drop
0.0-56.0
- Description of FILL based on observed drill
. e bk o Daig ayey » cutiings. AUGER 10 8.0 FT BGS without
= FILY) sampling, FILL
s
-0
5—
I : -15
6.0-8.0 Y ¥ 60
- We= 54.82%
| Black organic CLAY and PEAT PT-OL L o1, st-1| s | 13 PUSH PUSH zg
I N X
5 8.0-10.0 RN Y] We= 41.1553;0«:, =027,
N Black fibrous PEAT PT L oy st2| sH | 10 PUSH PUSH %% Cv=24x10cm’/sec
=N R
10.0-12.0 / 10.
- We = 30.07%, LL= 37, Pl = 15
i Gray and brown varved CLAY cL / s1 | 58 |282] eer7 5 -%%
I //ﬁ 15
12.0-14.0 7 120
2 o We=37.1%
] Gray varved CLAY with pieces of wood cL / s2 | ss | 420 32444 3 _g_%
I 9.5
140-16.0 140
.10 We = 41.36%, Su = 402 psf
15 Gray varved CLAY cL ST3| sH [188| pusn  |eusn| 22
I 2 115
| 16.0-180 6.0 We= 43.9593& LL=53, Pi=28;Cc=04,
N Gray varved CLAY cH sT4| sH | 25 USH pUSH _zi% Cv=22x 10 cm'/sec
I A -13.5
18.0-200 18.0
= : We=43.6%
- Graylsh brown varved CLAY cH s3 | ss | es 11411 2 -%%-
[~ 15 155 )
20-1 200-220 B
- 0-22. - We = 51.60%
4 Gray varved CLAY CH s4 | ss |42 14414 2 |22
I A 175
22.0-240 220
= Wc = 50.29%
_ Grayish brown varved CLAY CH s5 | ss | a8 1422 N _%%
I / 185
24.0-260 240
.20 - We =50.70%, LL =51, Pl=26
26— Grayish brown varved GLAY CcH s6 (55 |03 | wowwon | o |2
I -21.5
26.0-26.0 26.0
- - Wo = 54.6%
4 Graylsh brown varved CLAY cH 7| ss | 04| wonres [ o |28
I -23.5
| 28.0-30.0 8.0 W= 45,69%, Su = 365 psf. Cc = 0.67,
. Reddish brown varved GLAY cH 75| SH | 47| pusn  [pusn| 28| Cve2SxiTamimec
—-25 255 ]
30 300-32.0 30,0
= 0 -32, - Wo = 35.70%, LL = 48, P = 24
4 Reddish brown varved CLAY oL s8 |55 |04 | wonwon | o |20
I Z 0
32.0-34,0 320
5 We = 53.78%
i Reddish brown varved CLAY CcH / 5o |ss o3| 1212 s |24
I 7 295
34.0-36.0 340
- 30 We = 53.6%, LL = 50, Pl = 28
351 Brown varved CLAY cH stofss | 04| wowsaa | s |28
I 315
36.0-38.0 8.0
N - We = 51.96%
4 Reddish brown varved CLAY CcH s11]ssfo2| 1s22 s (28
™ 335
B 38.0-40.0 380
- . . We = 18.5%
Brown CLAY with fine to coarse sand and
g | 700 ne oravel GLACIALTILL) CLSM 12| 85 | 02| sitis22 | = [£D
B -35.5
4] Tog contined on nexi page

LOG SCALE: 1in=51t
DRILLING COMPANY: AmeriDrill, Inc
DRILLER: T. Brown

GA INSPECTOR: D.Gorman
CHECKED BY: M. McNeilly
DATE: 10/17/05




RECORD OF BOREHOLE RD-5 SHEET 2 of 2

PROJECT: 216 Paterson Plank Road DRILL METHOD: Hollow-Stem Auger DATUM: INCLINATION: -90
PROJECT NUMBER: 943-6222 DRILL RIG: Canterra CT 250 COORDS: not surveyed DEPTHW.L..
DRILLED DEPTH: 43.0ft DATE STARTED: 9/19/05 GS ELEVATION: 4.5 ELEVATION W.L.:
AZIMUTH: N/A DATE COMPLETED: 9/18/05 TOC ELEVATION: N/A DATE W.L.:
LOCATION: See Boring Locationa Plan  WEATHER: Sunny TEMPERATURE: 80 degrees (F) TIMEWL.. -
SOIL PROFILE SAMPLES
£ é o |eev E
Felke o | S | & E| oows
4 s’ DESCRIFTION 2 Ig o g §_ pergin | N |3 COMMENTS
5 oEPTH| 3 g g
I 1401 hammer 4
40 i 30 inch drop
5 40.0 AUGER to 43.0 FT BGS without sampling
I Boring tenminated at 43,0 FT BGS at AUGER
R 430-45.0 e Cobble/Boutdar s REFUSAL in GLACIAL TILL
No recovery; possible Co /!
. CL-SM ss 200" -g:g-
-0
e Boring comploted a1 43.0
Fas
50—
=0
55 —
Tss
60—
j
85 —
T s
70—
T
75—
s
80 —
LOG SCALE: 1in=51t GA INSPECTOR: D.Gorman
DRILLING COMPANY: AmeriDrill, Inc CHECKED BY: M. McNeilly
DRILLER: T. Brown DATE: 10/17/05

AA GEOTECH LOG CARLSTADT RD BORINGS.GPJ GOLDER NJ-PA.GDT 1272105







MOISTURE CONTENT

ASTM D 2216
CARLSTADT PRP/FACILITY COORDINATOR DATE| 10/24/05
943-6222.0300 TECH| ND
REVIEW| RMW
MOISTURE CONTENT (Delivered Moisture)
Sample Identification S1 $2 S7 S9 S10
Boring # RD-1 RD-1 RD-1 RD-1 RD-1
Depth 46 6-8' 20-22 | 24-26' | 26-28'
tare # RDI T9 RD3 EF2 F026
wt soil&tare,moist (g) 121.06 | 142.53 | 12142 | 11519 | 140.60
wt soil&tare,dry (g) 10525 | 11986 | 11058 | 10471 | 12331
wt tare (g) 39.56 37.62 37.71 39.42 32.16
wt moisture (g) 15.81 22.67 10.84 10.48 17.29
wt dry soil (g) 65.69 82.24 72.87 65.29 91.15
% moisture 24.07% | 27.57% | 14.88% | 16.05% | 18.97%
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY




ERCE TSN

MOISTURE CONTENT
ASTM D 2216

CARLSTADT PRP/FACILITY COORDINATOR

943-6222.0300

DATE

10/24/05

TECH

ND

REVIEW

RMW

MOISTURE CONTENT (Delivered Moisture)

Sample Identification
Boring #

Depth

tare #

wt soil&tare,moist (g)
wt soil&tare,dry (g)
wt tare (g)

'wt moisture (g)

wt dry soil (g)

% moisture

S6 S7
RD-2 RD-2
2325 | 20-30'
RW2 KT

220.43 165.99

210.28 158.00

151.67 102.70

10.15 7.99

58.61 55.30

17.32% | 14.45%

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY




."2;—

MOISTURE CONTENT

ASTM D 2216
CARLSTADT PRP/FACILITY COORDINATOR DATE| 10/24/05
943-6222.0300 TECH| ND
REVIEW| RMW
MOISTURE CONTENT (Delivered Moisture)
Sample Identification ST-1 S3 85 87 S9
Boring # RD-3 RD-3 RD-3 RD-3 RD-3
Depth 6'-8' 12-14' 20-22' | 28-30' 38'-40'
tare # CHO012 GHS RW18 RW3 MM72
wt soil&tare,moist (g) 174,02 | 221.52 | 218.69 | 223.58 | 262.78
wt soil&tare,dry (g) 132.58 | 203.30 | 20032 | 212.10 | 254.68
wt tare (g) 50.26 155.10 153.40 | 155.20 163.97
wt moisture (g) 41.44 18.22 18.37 11.48 8.10
wt dry soil (g) 82.32 48.20 46.92 56.90 90.71
% moisture 50.34% | 37.80% | 39.15% | 20.18% | 8.93%
GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY




MOISTURE CONTENT

ASTM D 2216
CARLSTADT PRP/FACILITY COORDINATOR DATE{ 10/29/05
943-6222.0300 TECH| ND
REVIEW| RMW
MOISTURE CONTENT (Delivered Moisture)
Sample Identification ST-1 S1 $2 S4 85
Boring # RD-4 RD-4 RD-4 RD-4 RD-4
Depth 4'-6' g-10 10-12' 16'-18' 20'-22'
tare # CH23 GH12 GH19 GH8 RW13
wt soil&tare,moist (g) 17422 | 21693 | 22773 | 23533 | 22329
wt soil&tare,dry (g) 153.21 | 20158 | 21133 | 21050 | 198.66
wt tare (g) 52.13 151.50 155.70 156.42 152.23
wt moisture (g) 21.01 1535 16.40 24.83 24.63
wt dry soil (g) 101.08 | 50.08 55.63 54.08 46.43
% moisture 20.79% | 30.65% | 29.48% | 45.91% | 53.05%
MOISTURE CONTENT (Delivered Moisture)
Sample Identification S7 S8 $9 S S12
Boring # RD-4 RD-4 RD-4 RD-4 RD-4
Depth 24'-26 26'-28' 28'-30' 32'-34' 34'-36'
tare # ’ RW16 GH20 GH2 RWI15 GH14
wt soil&tare,moist (g) 244.54 244.26 245.98 219.13 218.53
wt soil&tare,dry (g) 213.77 217.26 216.48 198.62 201.09
wt tare (g) 155.07 154.14 159.23 156.75 157.52
wt moisture (g) 30.77 27.00 29.50 20.51 17.44
wt dry soil (g) 5870 | 63.12 5725 | 41.87 43.57
% moisture 52.42% | 42.78% | 51.53% | 48.98% | 40.03%
GOLDER ASSOCIATES INC,

CHERRY HILL, NEW JERSEY




MOISTURE CONTENT

ASTM D 2216
CARLSTADT PRP/FACILITY COORDINATOR DATE| 11/03/05
943-6222.0300 TECH| RDD
REVIEW| RMW
MOISTURE CONTENT (Delivered Moisture)
Sample Identification ST-1 S4 S5 S9 S11
Boring # RD-5 RD-5 RD-5 RD-5 RD-5
Depth 6'-8' 20'-22' 22'-24' 32'-34' 36'-38'
tare # R24 RW6 GHI1 GH3 RW8
wt soil&tare,moist (g) 212.38 205.42 212.09 214.97 221.59
wt soil&tare,dry (g) 155.32 | 18723 | 193.00 | 193.99 | 199.20
wt tare (g) 5124 | 15191 | 155.04 | 15498 | 1s6.11
wt moisture (g) 57.06 18.19 19.09 20.98 22.39
wt dry soil (g) 104.08 | 3532 37.96 39.01 43.09
% moisture 54.82% | 51.50% | 50.29% | 53.78% | 51.96%
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY




943-6222.0300

CARLSTADT PRP/FACILITY COORDINATOR

Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES e Gravell 273
100 s s w 8 20, 40 4y 400 ¢ % Sand 44.0
\ % Fines | 28.6
90 A Ce N/A
\ Cy N/A
80 N LL -
N PL -
% 70 \\ = -
60 \\ USCS R
P "N w (%) 14.3
A 50 b Percent Finer
§ N 3" 100.0%
f 40 112" | 100.0%
N \ i" 100.0%
¢ O ly 3/4" 93.2%
20 3/8" 81.1%
) #4 72.7%
10 #10 65.0%
#20 57.1%
0 #40__ | 49.8%
1000 100 10 1 0.1 0.01 0.001 #60 42.8%
PARTICLE SIZE (mm) #100 36.3%
#200 28.6%
Coarse | Fine | Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-1 Wet Color:|Brown Date:| 10/24/05
S3 Description:|Sandy clay with some Technician:| RDD
fine gravel Reviewer:] RMW
Depth:| 10'-12' I
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravel 0.0
100 & 15 75 37 31 #20  #40 #60 2100 % Sand 0.2
% Fines 99.8
90 Cc N/A
Cy N/A
80 LL -
70 = -
% PI -
60 USCS -
P w (%) 44.9
A 50 Percent Finer
§ 3" 100.0%
3 40 112" | 100.0%
N 39 1" 100.0%
G 3/4" 100.0%
20 38" | 100.0%
#4 100.0%
10 #10 99.9%
#20 99.9%
0 #40 | 99.9%
1000 100 10 1 0.1 0.01 0.001 #60 99.9%,
PARTICLE SIZE (mm) #100 99.8%
#200 99.8%
Coarse | Fine Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-1 Wet Color:|Brown Date:| 10/24/0§
S6 Description:|Clay with Technician:}] RDD
trace fine sand Reviewer:] RMW
Depth:| 18'-20' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY|




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES P
% Gravel 4.6
100 [T S . " 1040 #6) 410D 42 % Sand 19.6
L % Fines | 759
M C N/A
90 ~34 L
T Cy N/A
80 B LL -
70 ' L -
% PI -
60 USCS -
P w (%) 28.9
A 50 Percent Finer
5 3" 100.0%
f 40 112" | 100.0%
N 30 1" 100.0%
G 3/4" 100.0%
20 38" | 98.7%
#4 95.4%
10 #10 91.5%
#20 87.5%
0 #0_ | 84.5%
1000 100 10 1 0.1 0.01 0.001 #60 82.1%
PARTICLE SIZE (mm) #100 79.8%
#200 75.9%
Coarse | Fine | Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-1 Wet Color:}Brown Date:| 10/24/05
S8 Description:|Clay with trace fine to coarse Technician:] RDD
sand and fine gravel Reviewer:| RMW
Depth:l 22'-24' I
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES o Gravell 110
100 & 3t 18 7 318 #1 m0 0 860 $100 ez % Sand 34.0
] % Fines | _ 55.0
N
90 Ce N/A
N Cy N/A
80 LL -
70 = -
” \\\ PI -
60 e, USCS -
N
P N w (%) 18.9
A 50 Percent Finer
5 3" 100.0%
3 40 112" | 1000%
N 3 0 1" 100.0%
G 3/4" 100.0%
20 | 38" | 97.9%
| #4 89.0%
10 #10 80.0%
#20 72.8%
0 #40 67.8%
1000 100 10 1 0.1 0.01 0.001 460 63.9%
PARTICLE SIZE (mm) #100 60.2%
#200 55.0%
Coarse | Fine | Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:]RD-1 Wet Color:|Brown l Date:| 10/24/05
S11 Description:|Clay with trace fine to coarse sand Technician:{ RDD
fine gravel Reviewer:] RMW
Depth:| 28-30' |

CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY




Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
100 6 3 15" g 375" #1 2 #0460 #10p  #2 1 i;Z" ::g:g:;:
90 ™, 1" 100.0%
N 34" 100.0%
80 3/8" 100.0%
\\ #4 100.0%
% 10 \ #10 99.9%
60 \ #20 98.5%
P \ #40 98.0%
A 50 \ #60 97.1%
S N #100 92.2%
f 40 \ #200 78.5%
N 30 Hi Hydrometer Data
G N Particle
20 ML Diameter | % Finer
A 0.029 55.8%
10 s 0.022 49.1%
0 0.016 42.5%
0.012 36.5%
1000 100 10 1 0.1 0.01 0.001 0.009 20.2%
PARTICLE SIZE (mm) 0.006 21.9%
0.005 18.6%
Coarse | Fine | Cor| Med |  Fine Silt or Clay 0.003 14.6%
COBBLE GRAVEL SAND FINES 0.002 10.0%
0.001 8.0%
DESCRIPTION SAMPLE DATA
Sample:;]RD-1 Depth: 8'-10' W (%): 63.3 Cc N/A
ST-1 USCS: MH Gg: 2.65 |(ASSUMED) Cy N/A
Wet Color:]Black % Gravel 0.0 LL 85
Description:]Silty clay with trace % Sand 21.5 PL 47
fine gravel % Fines 78.5 PI 38
Comments]
Date:] 11/08/05
Technician3 KD
Reviewer:] RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.

943-6222.0300 CHERRY HILL, NEW JERSEY
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Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
- o e 3" 100.0%
100 3 1 9 375 #4 #1 #20, #40  #6Q  #100 #2 1 1,2" 100.0%
90 N 1" 100.0%
| 3/4" 100.0%
80 N 3/8" 100.0%
\ #4 100.0%
% 10 #10 100.0%
60 \ #20 99.9%
P A #40 99.8%
A 50 \\ #60 99.7%
8 #100 99.4%
? 40 #200 99.0%
N 30 Hydrometer Data
G Particle
20 Diameter | % Finer
0.029 98.8%
10 0.021 98.8%
0 0.015 97.7%
0.011 96.6%
1000 100 10 1 0.1 0.01 0.001 0.008 91.2%
PARTICLE SIZE (nm) 0.006 85.9%
0.004 78.4%
Coarse I Fine Cor| Med | Fine Silt or Clay 0.003 67.6%
COBBLE GRAVEL SAND FINES 0.002 58.0%
0.001 47.2%
DESCRIPTION SAMPLE DATA
Sample:]RD-2 Depth: 11'-13' We (%): 43.1 Cc N/A
IS2 USCS: - Gg: 2.65 |(ASSUMED) Cy N/A
Wet Color:|Grayish brown % Gravel 0.0 LL -
Description:]Clay with little silt % Sand 1.0 PL -
and trace fine sand % Fines 99.0 PI -
Comments3
Date:| 10/25/05
Technician? RDD
Reviewer:] RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.

943-6222.0300

CHERRY HILL, NEW JERSEY
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Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
& 3 . , 3" 100.0%
100 - IS ERi =R 1127 | 100.0%
90 T ety 1" 100.0%
\\\ 3/4" 100.0%
80 3/8" 99.3%
#4 97.6%
% 10 3 #10 95.7%
60 N\ 0 94.5%
P N #40 93.2%
A 50 N #60 92.1%
§ \ #100 90.7%
f 40 N #200 88.6%
N 30 Hydrometer Data
G Particle
20 Diameter | % Finer
0.028 82.3%
10 0.021 79.8%
0 0.015 76.3%
0.011 72.9%
1000 100 10 1 0.1 0.01 0.001 0.008 68.6%
PARTICLE SIZE (mm) 0.006 61.7%
0.004 55.7%
Coarse | Fine | Cor| Med |  Fine Silt or Clay 0.003 48.9%
COBBLE GRAVEL SAND FINES 0.002 42.9%
0.001 33.4%
DESCRIPTION SAMPLE DATA
Sample:]RD-2 Depth: 17'-19' We (%):] 381 Cc N/A
S4 USCS: - Gg: 2.65 |(ASSUMED) Cy N/A
Wet Color:|Brown % Gravel 24 LL -
Description:{Clay and silt with trace % Sand 9.0 PL -
fine sand and gravel % Fines 88.6 PI -
Comments3
Date:| 10/25/05
Technicians RDD
Reviewer:] RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravel 98
100 € 3 s 1w " 20, w0 ey by w Y Sand 30.7
i % Fines | _ 59.5
90 A Cec N/A
\\_ Cy N/A
80 T LL -
s PL -
% N
60 N USCS -
P w (%) 15.2
A 50 Percent Finer
S 3" 100.0%
7 40 112" | 100.0%
N 30 1" 100.0%
G 3/4" 100.0%
20 3/8" 96.9%
#4 90.2%
10 #10 86.0%
#20 81.6%
0 #0 | 783%
1000 100 10 1 0.1 0.01 0.001 #60 75.5%
PARTICLE SIZE (mm) #100 72.2%
#200 59.5%
Coarse | Fine Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-2 Wet Color:|Brown Date:| 10/24/05
S5 Description:|Clay with trace to little Technician:| RDD
fine sand and gravel Reviewer:| RMW
Depth:| 21'-23' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY
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Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravel 1.8
100 6 3 s 7 3w # Mo, M0 #s0 a9 w2 % Sf‘nd 33.3
% Fines 54.8
90 ™ . Ce N/A
N Cy N/A
80 LL -
N PL -
60 \.\ USCS -
P N w (%) 13.9
A 50 Percent Finer
§ 3" 100.0%
] 40 112" _| 100.0%
N 30 1" 100.0%
G 3/4" 100.0%
20 3/8" 93.5%
#4 88.2%
10 #10 80.1%
#20 73.3%
0 #40 68.6%
1000 100 10 1 0.1 0.01 - 0.001 #60 64.6%
PARTICLE SIZE (mm) #100 60.7%
#200 54.8%
Coarse | Fine |Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-2 Wet Color:{Brown Date:| 10/24/05
S8 Description:}Caly and medium to fine sand Technician:] RDD
with little fine gravel Reviewer:)| RMW
Depth:| 33-35' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY
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Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
o ) 3" 100.0%
1 00 o 1 7 375! # #1 #20 #40  H#GD  #100 #2 N l 1/2" 100.0%
90 N 1" 100.0%
™ 3/4" 100.0%
N
80 \\ 3/8" 100.0%
: \ #4 100.0%
o 10 \ #10 100.0%
60 - N\ #20 99.9%
P N\ #40 99.9%,
A 50 #60 99.9%
§ #100 99.9%
f 40 #200 99.6%
N 30 Hydrometer Data
G Particle |
20 Diameter | % Finer
0.030 99.1%
10 0.021 99.1%
0 0.015 99.1%
0.011 97.9%
1000 100 10 1 0.1 0.01 0.001 0.008 93.2%
PARTICLE SIZE (mm) 0.006 88.6%
0.004 82.8%
Coarse | Fine Cor| Med | Fine Silt or Clay 0.003 75.8%
COBBLE GRAVEL SAND FINES 0.002 66.4%
0.001 54.8%
DESCRIPTION SAMPLE DATA
Sample:]RD-3 Depth: 16'-18' We (%): 54.0 Cc N/A
S4 USCS: CH Gg: 2.65 |ASSUMED) Cy N/A
Wet Color:|Brown % Gravel 0.0 LL 56
Description:]Clay with trace silt % Sand 0.4 PL 25
% Fines 99.6 Pl 31
Comments?
Date:| 10/25/05
Technician: RDD
Reviewer:] RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY
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Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravell 153
100 g = s e # N T % Sand 40.2
\.\ % Fines | 445
90 ' Cc N/A
§ Cy N/A
80 LL -
NG PL -
w 70 \.\\ PI N
60 \\ USCS -
P AN w (%) 14.4
A 50 \\ Percent Finer
s T 3" 100.0%
f 40 112" | 100.0%
N 39 1" 100.0%
G 3/4" 96.1%
20 3/8" 92.5%
#4 84.7%
10 #10 76.0%
#20 68.0%
0 #40 | 61.8%
1000 100 10 1 0.1 0.01 0.001 #60 56.7%
PARTICLE SIZE (mm) #100 51.5%
#200 44.5%
Coarse | Fine {Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-3 Wet Color:|{Brown Date:| 10/24/05
S6 Deseription:]Clay and coarse to fine sand Technician:| RDD
with little fine gravel Reviewer:)| RMW
Depth:| 22'-24' |
GOLDER ASSOCIATES INC.

CARLSTADT PRP/FACILITY COORDINATOR

943-6222.0300

CHERRY HILL, NEW JERSEY
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Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravel]l 195
100 £ 3 um o m e m a n_ Mo 0 new B % Sand 39.6
% Fines 40.9
90 N Cc N/A
i Cy N/A
80 N ~ LL -
S~ PL .
w ° N PI -
60 N USCS -
P \ w(%) | 149
A 50 \ Percent Finer
S N 3" 100.0%
? 40 J" 112" | 100.0%
N 30 1" | 100.0%
G 3/4" 100.0%
20 3/8" 86.5%
#4 80.5%
10 #10 76.3%
#20 72.7%
0 #40 69.4%
1000 100 10 1 0.1 0.01 0.001 #60 65.5%
PARTICLE SIZE (mm) #100 58.7%
#200 40.9%
Coarse | Fine Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-3 Wet Color:|Brown Date:| 10/24/05
S8 Description:|Clay and coarse to fine sand Technician:} RDD
with some fine gravel Reviewer:] RMW
Depth:| 33'-35' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY
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Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
100 & 3 158 _ger 375" #4 #1 ¥20,  #40  #60 mL _n 0 1 i/"Z" :gg‘::ﬁ’
' 0
90 1" 100.0%
\ : 3/4" 100.0%
80 \ 3/8" 100.0%
N\ #4 99.6%
% 70 \ #10 99.6%
60 A\ #20 99.6%
P N #40 99.5%
A 50 \ #60 99.4%
S \ | #100 99.2%
f 40 #200 98.0%
N 30 Hydrometer Data
G Particle
20 Diameter | % Finer
0.030 97.2%
10 0.021 96.0%
0 0.015 93.8%
0.011 91.5%
1000 100 10 1 0.1 0.01 0.001 0.008 88.1%
PARTICLE SIZE (mm) 0.006 81.3%
0.004 73.4%
Coarse | Fine Cor| Med | Fine Silt or Clay 0.003 64.4%
COBBLE GRAVEL SAND FINES 0.002 56.5%
0.001 42.9%
DESCRIPTION SAMPLE DATA
Sample:{RD-4 Depth: 14'-16' W (%): 45.3 Cc N/A
S3 USCS: CL Gg:| 2.65 |assumED) Cy N/A
Wet Color:|Grayish brown % Gravel 0.4 LL 49
Description:|Clay with some silt % Sand 1.6 PL 24
and little fine sand % Fines 98.0 PI 25
Comments3
Date:] 10/25/05
Technician RDD
Reviewer:] RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY




Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
100 6" 3 15 _qev 375 R #1 §20.  #440_ #6Q #100  # 3" 100.0%
et 112" 100.0%
90 A 1" 100.0%
3/4" 100.0%
80 3/8" 100.0%
#4 100.0%
% 10 X #10 100.0%
60 \ #20 99.9%
P \ #40 99.8%
A 50 #60 99.8%
§ #100 99.7%
f 40 #200 99.4%
N 30 Hydrometer Data
G Particle
20 Diameter | % Finer
0.032 99.4%
10 0.023 99.4%
0 0.016 99.4%
0.012 98.0%
1000 100 10 1 0.1 0.01 0.001 0.008 98.0%
PARTICLE SIZE (mm) 0.006 96.6%
0.004 93.8%
Coarse | Fine | Cor] Med |  Fine Silt or Clay 0.003 81.2%
COBBLE GRAVEL SAND FINES 0.002 70.0%
0.001 54.6%
DESCRIPTION SAMPLE DATA
Sample:]RD-4 Depth: 22'-24' We (%):]  49.9 Cc N/A
S6 USCS: CH Gs:| 2.65 ]wassumen) Cy N/A
Wet Color:|Grayish brown % Gravel 0.0 LL 54
Description:]Clay with trace silt % Sand 0.6 PL 25
% Fines 99.4 PI 29
Comments:
Date:] 10/25/05
Technician: RDD
Reviewer: RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.

943-6222.0300

CHERRY HILL, NEW JERSEY
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Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Cravel 0.0
100 @ 3 s 7 am w 19 wg 40 #60 #100 % Sand 0.3
% Fines 99.7
90 Cc N/A
Cy N/A
80 LL 56
PL 25
v 10 PI 31
60 USCS CH
P w (%) 55.0
A 50 Percent Finer
S 3" 100.0%
] 40 112" | 100.0%
N 30 1" 100.0%
G 3/4" 100.0%
20 3/8" 100.0%
#4 100.0%
10 #10 100.0%
#20 100.0%
0 #40 | 99.9%
1000 100 10 1 0.1 0.01 0.001 #60 99.8%
PARTICLE SIZE (mm) #100 99.7%
#200 99.7%
Coarse | Fine Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-4 Wet Color:|Brown Date:| 10/28/05
S10 Description:]Clay Technician: ND
Reviewer:] RMW
Depth:{ 30'-32' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravel 122
100 A U -/ L) # B0 M0 4y oo e % Sand 34,5
i\ % Fines 53.3
90 N Cc N/A
NN Cy N/A
80 LL -
Na PL -
" 70 ~y PI -
60 ™. USCS -
P N w(%) | 139
A 50 Percent Finer
§ 3" 100.0%
f 40 112" | 100.0%
N 39 1" 100.0%
G 3/4" 100.0%
20 38" | 96.0%
#4 87.8%
10 #10 79.6%
. #20 72.5%
0 #40 67.5%
1000 100 10 1 0.1 0.01 0.001 #60 63.4%
PARTICLE SIZE (mm) #100 59.3%
#200 53.3%
Coarse | Fine | Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:]RD-4 Wet Color:|Brown Date:| 10/24/05
S13 Description:|Clay with some coarse to fine Technician:| RDD
sand and little fine gravel Reviewer:] RMW
Depth:] 38'-40' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.

943-6222.0300

CHERRY HILL, NEW JERSEY
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. Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
100 6 3 15" 960 375" 44 1 420 0 #0100 #2 3" - 100.0%
L 1172 100.0%
90 N 1" 100.0%
\\ 3/4" 100.0%
80 [e—a. 3/8" 100.0%
N # 99.9%
% 10 N #10 99.6%
60 R #20 99.4%
P \ #40 99.1%
A 50 \ #60 98.6%
§ \\ #100 97.8%
] 40 g #200 96.7%
N 30 Hydrometer Data
G Particle
20 Diameter | % Finer
0.025 83.9%
10 0.018 8L1%
0 0.013 80.4%
0.009 79.7%
1000 100 10 1 0.1 0.01 0.001 0.007 76.3%
PARTICLE SIZE (mm) 0.005 68.7%
0.004 62.6%
Coarse | Fine Cor| Med | Fine Silt or Clay 0.003 54.3%
COBBLE GRAVEL SAND FINES 0.002 46.1%
0.001 36.4%
DESCRIPTION SAMPLE DATA
Sample:]RD-5 Depth: 12'-14' We (%): 37.1 Cec N/A
S2 USCS: - Gg! 2.65 |(ASSUMED) Cy N/A
Wet Color:}{Gray % Gravel 0.1 LL -
Description:}Clay with some siit and % Sand 3.2 PL -
trace fine sand % Fines 96.7 Pl -
Comments]
Date:| 10/25/05
Technician: RDD
Reviewer:{ RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222,0300 CHERRY HILL, NEW JERSEY




Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
100 AT R T e R R T o0
%0 ™ 1" 100.0%
\\ 3/4" 100.0%
80 ‘\ 3/8" 100.0%
A\ #4 100.0%
% 10 N #10 99.9%
60 N #20 99.8%
P \ #40 99.8%
A 50 N #60 99.8%
§ A #100 99.7%
$ 40 #200 99.5%
; 30 Hydrometer Data
G Particle
20 Diameter { % Finer
0.026 92.5%
10 0.019 89.3%
0 0.013 86.2%
0.010 84.6%
1000 100 10 1 0.1 0.01 0.001 0.007 81.4%
PARTICLE SIZE (;nm) 0.005 76.6%
0.004 71.0%
Coarse | Fine Cor| Med | Fine Silt or Clay 0.003 63.8%
COBBLE GRAVEL SAND FINES 0.002 55.8%
0.001 45.5%
DESCRIPTION SAMPLE DATA
Sample]RD-5 Depth: 18'-20' We (%): 43.6 Cc N/A
S3 USCS: - Gg:|  2.65 jassumED) Cy N/A
Wet Color:{Grayish brown % Gravel 0.0 LL -
Description:{Clay with some silt % Sand 0.5 PL -
% Fines 99.5 P1 -
Comments3
Date:] 10/25/05
Technician: RDD
Reviewer: RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.

943-6222.0300

CHERRY HILL, NEW JERSEY




Sieve Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422 Particle
US STANDARD SIEVE OPENING SIZES Diameter | % Finer
€ ¥ 1e e 37 3" 100.0%
100 (] 375 g #1 #: #40_  #6Q #100 #200 \\ 1 1/2" 100.0%
90 ™ 1" 100.0%
e\ 3/4" 100.0%
80 N 3/8" 100.0%
N #4 100.0%
% 10 R #10 100.0%
60 #20 100.0%
P #40 99.9%
A 50 - #60 99.9%
S - #100 99.9%
f 40 #200 99.8%
N 30 Hydrometer Data
G Particle
20 Diameter | % Finer
0.025 91.3%
10 0.018 89.8%
0 0.013 88.3%
: 0.009 87.5%
1000 100 10 1 0.1 0.01 0.001 0.007 83.7%
PARTICLE SIZE (mm) 0.005 80.7%
0.004 75.3%
Coarse | Fine Cor | Med | Fine Silt or Clay 0.003 69.2%
COBBLE GRAVEL SAND FINES 0.002 60.1%
0.001 49.5%
DESCRIPTION SAMPLE DATA
Sample:]RD-5 Depth: 26'-28' We (%):| 546 Ce N/A
S7 USCS: - Gg: 2.65 [ASSUMED) Cy N/A
Wet Color:|Grayish brown % Gravel 0.0 LL -
Description:]Clay with some silt % Sand 0.2 PL -
% Fines 99.8 PI -
Comments3
Date:| 10/25/05
Technician: RDD
Reviewer:] RMW
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY
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Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES % Gravel 00
100 6 3 s g 37 #10 0 #40 46) 4100 & % Sand 0.6
% Fines 99.4
90 Ce N/A
Cy N/A
80 LL 50
PL 22
w 0 PI 28
60 USCS CH
P w (%) 53.6
A 50 Percent Finer
§ 3" 100.0%
f 40 112" | 100.0%
N 30 1" 100.0%
G 3/4" 100.0%
20 373" 100.0%
#4 100.0%
10 #10 100.0%
#20 100.0%
0 #40 99.9%
1000 100 10 1 0.1 0.01 0.001 #60 99.8%
PARTICLE SIZE (mm) #100 99.6%
#200 99.4%
Coarss | Fine | Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-5 Wet Color:{Brown Date:} 10/24/05
S10 Description:]Clay Technician:] RDD
Reviewer:] RMW
Depth:| 34'-36' |
CARLSTADT PRP/FACILITY COORDINATOR GOLDER ASSOCIATES INC.
943-6222.0300 CHERRY HILL, NEW JERSEY




Sample Data
PARTICLE-SIZE DISTRIBUTION ASTM D 422
US STANDARD SIEVE OPENING SIZES o Cravel ] 147
100 € 3 s s 37w o ;0 #0 #) l0) w2 % Sand 333
N % Fines 52.0
90 \- Cc N/A
N Cy N/A
80 ™ LL :
PL -
w 0 e PI -
60 M USCS -
P ™~ w(%) | 165
A 50 i Percent Finer
§ 3" 100.0%
f 40 112" | 100.0%
N 30 " 100.0%
G 3/4" 95.9%
20 3/8" 91.6%
#4 85.3%
10 #10 76.5%
#20 68.9%
0 #40 | 643%
1000 100 10 1 0.1 0.01 0.001 #60 60.9%
PARTICLE SIZE (mm) #100 57.6%
#200 52.0%
Coarse | Fine Cor | Med | Fine Silt or Clay COMMENTS:
COBBLE GRAVEL SAND FINES
DESCRIPTION
Sample:|RD-5 Wet Color:|Brown Date:| 10/24/05
S12 Description:]Clay with some coarse to fine Technician:)| RDD
sand and trace fine gravel Reviewer:| RMW
Depth:| 38-40' |

CARLSTADT PRP/FACILITY COORDINATOR

943-6222.0300

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS
ASTM D 4318

CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-1
943-6222.0300 5S4
DEPTH:|12'-14'
SAMPLE PREPARATION
‘Wet or Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # N6 CH30 tare # CHO036
'wt soil&tare,moist (g) 41.23 41.79 wt soil&tare,moist (g) 136.23
wt soil&tare,dry (g) 39.33 39.65 wt soil&tare,dry (g) 110.57
wt tare (g) 31.76 31.20 wt tare (g) 51.13
'wt moisture (g) 1.90 2.14 wt moisture (g) 25.66
wt dry soil (g) 7.57 8.45 |AVERAGE wt dry soil (g) 59.44
% moisture 25.10 2533 25 | % moisture 4317
LIQUID LIMIT
LIQUID LIMIT: 54
Number of Blows 24 23 PLASTIC LIMIT: 25
ftare # CH24 RI PLASTICITY INDEX:| 29
wt soil&tare,moist (g) 45.17 43.45 DELIVERED MOISTURE:| 43.17
wt soil&tare,dry (g) 40.25 39.19
wt tare (g) 31.30 31.39 WET COLOR:|Dark grayish brown
wt moisture (g) 4.92 4.26
wt dry soil (g) 8.95 7.80
% moisture 54.97 54.62 |AVERAGE USCS: CH I
LL 54.70 54.07 54 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)*0.121)) TECH ND
REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS
ASTMD 4318

CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-1
943-6222.0300 S5
DEPTH:|16'-18'

SAMPLE PREPARATION
Wet or Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # 20B 28C tare # R23
wt soil&tare,moist (g) 32.14 32.23 wt soil&tare,moist (g) 152.08
wt soil&tare,dry (g) 29.99 30.08 wt soil&tare,dry (g) 119.40
wt tare (g) 20.89 20.81 wt tare (g) 51.99
wt moisture (g) 2.15 2.15 wt moisture (g) 32.68
wt dry soil (g) 9.10 9.27 AVERAGE wt dry soil (g) 67.41
% moisture 23.63 23.19 23 | % moisture 48.48
LIQUID LIMIT

LIQUID LIMIT: 52
Number of Blows 20 20 PLASTIC LIMIT: 23
tare # T30 4B PLASTICITY INDEX: 29
wt soil&tare,moist (g) 31.28 33.29 DELIVERED MOISTURE:| 48.48
wt soil&tare,dry (g) 27.38 28.95
wt tare (g) 20.07 20.82 WET COLOR: | Dark yellowish brown
wt moisture (g) 3.90 4.34
wt dry soil (g) 7.31 8.13
% moisture 53.35 53.38 |AVERAGE USCS:| CH I
LL 51,93 51.96 52 |

USCS Classification is based upon material passing the #40 sieve ONLY.

LL CALCULATION: % moisture*((Number of Blows/25)40.121))

DATE| 10/28/05

TECH ND

REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS

ASTM D 4318
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #;|RD-2
943-6222.0300 S1
DEPTH:|9'-11'
SAMPLE PREPARATION
Wet or Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # CP8 11B tare # CHO024
wt soil&tare,moist (g) 33.20 31.34 wt soil&tare,moist (g) 144.99
wt soil&tare,dry (g) 30.96 29.26 wt soil&tare,dry (g) 117.12
wt tare (g) 22.05 20.86 wt tare (g) 50.67
'wt moisture (g) 224 2.08 wt moisture (g) 27.87
wt dry soil (g) 8.91 840 |AVERAGE wt dry soil (g) 66.45
% moisture 25.14 24.76 25 | % moisture 41.94
LIQUID LIMIT
LIQUID LIMIT: 51

Number of Blows 28 29 PLASTIC LIMIT: 25
tare # 18 27C PLASTICITY INDEX: 26
wt soil&tare,moist (g) 34.54 35.03 DELIVERED MOISTURE:{ 41,94
wt soil&tare,dry (g) 29.53 30.26
wt tare (g) 19.53 20.67 WET COLOR:|Dark grayish brown
wt moisture (g) 5.01 4.77 '
wt dry soil (g) 10.00 9.59
% moisture 50.10 49.74 |AVERAGE USCS: CH I
LL 50.79 50.64 51 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)"0.121)) TECH ND

REVIEW| RMW
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS

ASTMD 4318

CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-2
943-6222.0300 , S3
DEPTH:|15'-17"

SAMPLE PREPARATION
Wet or Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # X 59 tare # R22
'wt soil&tare,moist (g) 32.64 32.59 wt soil&tare,moist (g) 111.39
wt soil&tare,dry (g) 30.52 30.39 wt soil&tare,dry (g) 92.76
wt tare (g) 21.64 21.14 wt tare (g) 51.84
Wt moisture (g) 2.12 2.20 wt moisture (g) 18.63
wt dry soil (g) 8.88 925 |AVERAGE wt dry soil (g) 40.92
% moisture 23.87 23.78 24 | % moisture 45.53
LIQUID LIMIT

LIQUID LIMIT: 53
[Number of Blows 30 29 PLASTIC LIMIT: 24
tare # 24E UNC PLASTICITY INDEX: 29
wt soil&tare,moist (g) 33.39 35.40 DELIVERED MOISTURE:|  45.53
wt soilé&tare,dry (g) 28.74 30.36
wt tare (g) 19.80 20.65 WET COLOR:|Dark grayish brown
wt moisture (g) 4,65 5.04
wt dry soil (g) 8.94 9.71
% moisture 52.01 51.91 |AVERAGE USCS: CH I
LL 53.17 52.85 s3 |
USCS Classification is based upon material passing the #40 sieve ONLY, DATE} 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)*0.121)) TECH ND

REVIEW}] RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS
ASTM D 4318
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-2
943-6222.0300 ST-4
DEPTH:|19'-21'
SAMPLE PREPARATION
WetorDry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
ﬂtare # RR1 C27 tare # CH23
wt soil&tare,moist (g) 29.52 20.32 wt soil&tare,moist (g) 97.02
wt soil&tare,dry (g) 28.16 28.12 wt soil&tare,dry (g) 79.84
wt tare (g) 21.26 21,73 wt tare (g) 31.51
wt moisture (g) 1.36 1.20 wt moisture (g) 17.18
wt dry soil (g) 6.90 6.39 |AVERAGE wt dry soil (g) 48.33
% moisture 19.71 18.78 19 | % moisture 35.55
LIQUID LIMIT
LIQUID LIMIT; 36
Number of Blows 22 25 PLASTIC LIMIT: 19
ftare # 34C CT1 PLASTICITY INDEX: 17
wt sojl&tare,moist (g) 37.53 3991 DELIVERED MOISTURE:] 35.55
wt soil&tare,dry (g) 32.86 35.02
wt tare (g) 20.08 21.78 WET COLOR:|Dark brown
wt moisture (g) 4.67 4.89
wt dry soil (g) 12.78 13.24
% moisture 36.54 36.93 |AVERAGE USCS:| CL I
LL 35.98 36.93 36 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 11/09/05
LL CALCULATION: % moisture*((Number of Blows/25)0.121)) TECH| KD
REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS

ASTM D 4318
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-3
943-6222.0300 S2
DEPTH:|10'-12'
SAMPLE PREPARATION
'Wet or Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # 53 2 tare # R26
wt soil&tare,moist (g) 37.31 36.17 . wt soil&tare,moist (g) 152.30
wt soilé&tare,dry (g) 34.85 34.02 wt soil&tare,dry (g) 128.27
wt tare (g) 21.33 22.14 wt tare (g) 50.92
'wt moisture (g) 2.46 2.15 wt moisture (g) 24.03
wt dry soil (g) 13.52 1188 |AVERAGE wt dry soil (g) 7735
% moisture 18.20 18.10 18 | % moisture 31.07
LIQUID LIMIT
LIQUID LIMIT: 36
Number of Blows 28 28 PLASTIC LIMIT: 18
Jtare # Meé 23 PLASTICITY INDEX: 18
wt soilé&tare,moist (g) 37.64 36.34 DELIVERED MOISTURE;| 31.07
wt soil&tare,dry (g) 33.55 32.20
wt tare (g) 22.11 20.69 WET COLOR:|Dark gray with
wt moisture (g) 4.09 4.14 ) dark yellowish brown
wt dry soil (g) 11.44 11.51
% moisture 35.75 35.97 |AVERAGE USCS: CL I
LL 36.25 36.47 36 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moistare*((Number of Blows/25)"0.121)) TECH ND
REVIEW| RMW
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS
ASTM D 4318

CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:(RD-5
943-6222.0300 S1
DEPTH:|10'-12'
SAMPLE PREPARATION
Wet or Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # B7 98 tare # CHO023
wt soil&tare,moist (g) 29.77 27.55 wt soil&tare,moist (g) 128.79
wt soil&tare,dry (g) 28.25 26.08 wt soil&tare,dry (g) 110.67
wt tare (g) 21.27 19.54 wt tare (g) 52.17
'wt moisture (g) 1.52 1.47 wt moisture (g) 18.12
wt dry soil (g) 6.98 6.54 |AVERAGE wt dry soil (g) 58.50
% moisture 21.78 22.48 2 | % moisture 30.97
LIQUID LIMIT
LIQUID LIMIT: 37
Number of Blows 25 29 PLASTIC LIMIT: 22
Jtare # Chi2 CH17 PLASTICITY INDEX: 15
wt soil&tare,moist (g) 35.46 3434 DELIVERED MOISTURE:] 30.97
wt soil&tare,dry (g) 31.77 30.94
wt tare (g) 21.65 21.70 WET COLOR:|Olive brown
'wt moisture (g) 3.69 3.40
wt dry soil (g) 10.12 9.24
% moisture 36.46 36.80 |AVERAGE USCS: CL '
LL 36.46 37.46 37 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)40.121)) TECH ND
REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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BRI LS R

ATTERBERG LIMITS
ASTM D 4318
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-5
943-6222.0300 S6
DEPTH:[24'-26'

SAMPLE PREPARATION

‘Wet or Dry

PLASTIC LIMIT DELIVERED MOISTURE CONTENT
tare # Z1 M9 tare # F002
wt soil&tare,moist (g) 34.02 33.38 wt soil&tare,moist (g) 123.22
wt soil&tare,dry (g) 31.59 31.01 wt soil&tare,dry (g) 98.11
wt tare (g) 21.83 21.61 wt tare (g) 48.67
wt moisture (g) 2.43 237 wt moisture (g) 25.11
wt dry soil (g) 9.76 9.40 |AVERAGE wt dry soil (g) 49.44
% moisture 24,90 2521 25 | % moisture 50.79
LIQUID LIMIT

LIQUID LIMIT: 51

Number of Blows 29 30 PLASTIC LIMIT: 25
jtare # 143 12E PLASTICITY INDEX: 26
wt soil&tare,moist (g) 33.76 3221 DELIVERED MOISTURE:| 50.79
wt soil&tare,dry (g) 29.49 28.17

wt tare (g) 21.08 20.12 WET COLOR:|Dark grayish brown
'wt moisture (g) 4.27 4.04

wt dry soil (g) 8.41 8.05

% moisture 50.77 50.19 |AVERAGE USCS: CH I

LL 51.69 51.31 st |

USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)"0.121)) TECH ND

REVIEW}] RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY




CH

CL

ML

L

60

50

=] =] <
< (g} o~

(Id) XAANT ALIDLLSV'Id

10

20 30 40 50 60 70 80 90 100 110
LIQUID LIMIT (LL)

10




VERIRA T T

ATTERBERG LIMITS
ASTM D 4318
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-5
943-6222.0300 S8
DEPTH:|30'-32'
SAMPLE PREPARATION
Wetor Dy
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
Ltare # 47 34C tare # CHOI1
Wt soil&tare,moist (g) 32.32 32.64 wt soil&tare,moist (g) 130.54
wt soilé&tare,dry (g) 30.10 30.20 wt soil&tare,dry (g) 109.90
wt tare (g) 20.87 20.16 wt tare (g) 52,09
'wt moisture (g) 222 2.44 wt moisture (g) 20.64
wt dry soil (g) 9.23 1004 |AVERAGE wt dry soil (g) 57.81
% moisture 24.05 2430 24 | % moisture 35.70
LIQUID LIMIT
LIQUID LIMIT: 438
Number of Blows 20 20 PLASTIC LIMIT: 24
tare # CHI9 1 PLASTICITY INDEX; 24
wt soil&tare,moist (g) 35.09 33.69 DELIVERED MOISTURE:| 35.70
wt soil&tare,dry (g) 30.58 29.30
wt tare (g) 21.38 2041 WET COLOR:|Dark yellowish brown
'wt moisture (g) 4.51 4.39
wt dry soil (g) 920 8.89
% moisture 49.02 49.38 |AVERAGE USCS: CL I
LL 41.72 48.07 48 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)"0.121)) TECH ND
REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ATTERBERG LIMITS

ASTM D 4318
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #:|RD-5
943-6222.0300 ST-4
DEPTH:|16'-18'
ISAMPLE PREPARATION
Wetor Dry
PLASTIC LIMIT DELIVERED MOISTURE CONTENT
Jtare # 46 13B tare # N2
wt soil&tare,moist (g) 31.39 29.94 wt soil&tare,moist (g) 99.09
wt soil&tare,dry (g) 29.26 27.92 wt soil &tare,dry (g) 78.56
wt tare (g) 20.50 19.75 wt tare (g) 3177
'wt moisture (g) 2.13 2.02 wt moisture (g) 20.53
wt dry soil (g) 8.76 8.17 |AVERAGE wt dry soil (g) 46.79
% moisture 24.32 24.72 25 I % moisture 43.38
LIQUID LIMIT
LIQUID LIMIT: 53
Number of Blows 30 30 PLASTIC LIMIT: 25
tare # CP4 CH10 PLASTICITY INDEX: 28
wt soil&tare,moist (g) 36.24 35.35 DELIVERED MOISTURE:| 43.38
wt soil&tare,dry (g) 31.11 30.71
wt tare (g) 21.20 21.69 WET COLOR:|Dark gray
wt moisture (g) 5.13 4.64 '
wt dry soil (g) 9.91 9.02
% moisture 51.77 51.44 |AVERAGE USCS: CH I
LL 52.92 52.59 53 |
USCS Classification is based upon material passing the #40 sieve ONLY. DATE| 10/28/05
LL CALCULATION: % moisture*((Number of Blows/25)*0.121)) TECH ND
REVIEW| RMW
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-18T-2 DATE| 10/7/2005
943-6222.0300 14'-16' TECH| RMW/AND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) 0.750 total height (in) 0.591
diameter (in) 2.500 height of solids (in) 0.312 height of solids (in) 0.312
area (in“) 4.909 height of voids (in) 0.438 height of voids (in) 0.280
volume (in") 3.682 height of water (in) 0.426 height of water (in) 0.349
specimen weight,wet (g) 105.53 void ratio 1.407 void ratio 0.898
specimen weight,dry (g) 7121 % saturation 97.26% % saturation 124.67%
water weight (g) 34.32 dry density (pcf) 73.68 dry density (pcf) 93.46
moist density (pcf) 109.20 moist density (pcf) 130.29
DESCRIPTION MOISTURE CONTENT, INITIAL - MOISTURE CONTENT, FINAL
tare # N3 tare # 94
wt soil&tare,moist 60.07 wt soil&tare, moist 429.98
wt sojl&tare,dry 51.00 wt soil&tare,dry 401.92
LL: wt tare 3114 wt tare 330.71
PL: wt moisture 9.07 wt moisture 28.06
PI; wt dry soil 19.86 wt dry soil 71.21
Gs:| 284 % moisture 4367% % moisture .40%
Ry DIAL FITTING SPECIMEN | HEIGHT OF Vo CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE TIME (gec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(tsf) READING (in) ts (in) H, e (cumulative) % H (in) H (em) | C,(em/sec) (R 7day)
0.000 0.0588 0.0000 0 0.7500 0.4385 1.4074 0.0000 0.0000 0.0000 0.0000 0.00E+00 | 0.00E+00
0.050 0.0598 0.0010 73 0.7490 0.4374 1.4041 0.0010 0.0014 0.3453 0.7692 891E-03 | 8.28E-01
0.125 0.0615 0.0017 397 0.7473 0.4357 1.3986 0.0027 0.0036 0.3445 0.7657 1.64E-03 | 1.52E-01
0.250 0.0630 0.0014 275 0.7459 0.4343 1.3940 0.0042 0.0055 0.3437 0.7619 2.35E-03 | 2.18E-01
0.500 0.0661 0.0031 122 0.7427 0.4312 1.3841 0.0073 0.0097 0.3423 0.7559 5.24E-03 | 4.87E-01
1.000 0.0714 0.0054 122 0.7374 0.4258 1.3669 0.0126 0.0168 0.3401 0.7460 5.17E-03 | 4.81E-01
2.000 0.0835 0.0120 313 0.7254 0.4138 | 1.3282 0.0247 0.0329 0.3354 0.7255 1.96E-03 | 1.83E-01
4.000 0.1139 0.0305 313 0.6949 0.3834 1.2305 0.0551 0.0735 0.3231 0.6733 1.82E-03 | 1.69E-01
8.000 0.1631 0.0492 490 0.6457 0.3342 1.0726 0.1043 0.1391 0.3013 0.5855 1.O1E-03 | 9.43E-02
16.000 0.2020 0.0389 240 0.6068 0.2953 0.9477 0.1432 0.1909 0.2802 0.5065 1.79E-03 | 1.66E-01
4.000 0.2000 <0.0020 275 0.6088 0.2973 0.9541 0.1412 0.1883 0.2735 0.4824 1.49E-03 | 1.38E-01
2.000 0.1915 -0.0085 354 0.6173 0.3058 0.9814 0.1327 0.1769 0.2778 0.4979 1.19E-03 | 1.11E-01
1.000 0.1766 -0.0149 648 0.6322 0.3207 1.0293 0.1178 0.1571 0.2840 0.5202 6.81E-04 | 6.33E-02
2.000 0.1789 0.0023 240 0.6299 0.3184 1.0219 0.1201 0.1601 0.2868 0.5305 1.87E-03 | 1.74E-01
4.000 0.1893 0.0104 397 0.6195 0.3080 0.9885 0.1305 0.1740 0.2820 0.5131 1.10E-03 | 1.02E-01
16.000 0.2175 0.0282 176 0.5913 0.2798 0.8980 0.1587 0.2116 0.2714 0.4752 2.28E-03 | 2.12E-01
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-2 ST-2 DATE} 10/7/2005
943-6222.0300 7'-9' TECH| RMW/ND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) 0.750 total height (in) 0.572
diameter (in) 2.500 height of solids (in) 0.337 height of solids (in) 0.337
area (in“) 4.909 height of voids (in) 0.413 height of voids (in) 0.234
volume (in’) 3.682 height of water (in) 0.392 height of water (in) 0.289
specimen weight,wet (g) 101.58 void ratio 1.224 void ratio 0.695
specimen weight,dry (g) 70.02 % saturation 95.00% % saturation 123.25%
water weight (g) 31.56 dry density (pcf) 72.45 dry density (pcf) 95.08
moist density (pcf) 105.11 moist density (pcf) 126.64
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # CH23 tare # 91
wt soil&tare,moist 97.02 wt soil&tare,moist 431.14
wit soil&tare,dry 79.84 wt soil&tare,dry 407.90
LL: wt tare 31.51 wt tare 337.88
PL: wt moisture 17.18 wt moisture 2324
PI: wt dry soil 48.33 wt dry soil 70.02
Gs: 2.58 % moisture 33.55% % moisture .19%
Ry DIAL FITTING SPECIMEN | HEIGHT OF VoD CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE TIME (3ec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(tsf) READING (in) tog (in) H, e (cumulative) % H (in) H (cur) C, (cm'/sec) (ft'/day)
0.000 0.0781 0.0000 0 0.7500 0.4128 1.2241 0.0000 0.0000 0.0000 0.0000 0.00E+00 | 0.00E+00
0.050 0.0846 0.0065 107 0.7435 0.4063 1.2050 0.0065 0.0086 0.3342 0.7204 5.72E-03 | 5.32E-01
0.125 0.0896 0.0050 122 0.7385 0.4013 1.1900 0.0115 0.0153 0.3307 0.7053 4.89E-03 | 4.54E-01
0.250 0.0944 0.0048 78 0.7337 0.3965 1.1758 0.0163 0.0217 0.3283 0.6951 7.52E-03 | 6.99E-01
0.500 0.1004 0.0060 60 0.7277 0.3905 1.1580 0.0223 0.0298 0.3254 0.6829 9.65E-03 | 8.97E-01
1.000 0.1183 0.0178 148 0.7099 0.3726 1.1051 0.0402 0.0535 0.3190 0.6565 3.76E-03 | 3.49E-01
2.000 0.1501 0.0319 122 0.6780 0.3408 1.0106 0.0720 0.0960 0.3036 0.5947 4.12E-03 | 3.83E-01
4.000 0.1823 0.0322 79 0.6459 0.3086 0.9153 0.1042 0.1389 0.2865 0.5296 5.71E-03 | 5.31E-01
8.000 0.2135 0.0313 78 0.6146 0.2774 0.8226 0.1354 0.1805 0.2717 0.4763 5.15E-03 | 4.79E-01
16.000 0.2460 0.0325 110 0.5821 0.2449 0.7262 0.1679 0.2239 0.2559 0.4225 3.25E-03 | 3.02E-01
4.000 0.2496 0.0036 79 0.5785 0.2413 0.7156 0.1715 0.2287 0.2499 0.4027 4.35E-03 | 4.04E-01
2.000 0.2460 -0.0036 176 0.5821 0.2449 0.7262 0.1679 0.2239 0.2516 0.4084 1.96E-03 | 1.83E-01
1.000 0.2387 -0.0073 176 0.5894 0.2522 0.7479 0.1606 0.2141 0.2547 0.4184 2.01E-03 | 1.87E-01
2.000 0.2368 -0.0020 110 0.5914 0.2541 0.7537 0.1587 0.2115 0.2571 0.4265 3.28E-03 | 3.05E-01
4.000 0.2415 0.0048 88 0.5866 0.2494 0.7396 0.1634 0.2179 0.2548 0.4187 4.03E-03 | 3.74E-01
16.000 0.2566 0.0151 88 0.5715 0.2343 0.6948 0.1785 0.2380 0.2481 0.3971 3.82E-03 } 3.55E-01

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-3 ST-3 DATE} 10/7/2005
943-6222.0300 18'-20' TECH] RMW/ND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) 0.750 total height (in) 0.575
diameter (in) 2.500 height of solids (in) 0.290 height of solids (in) 0.290
area (in") 19509 height of voids (in) 0.460 height of voids (in) 0.285
volume (in”) 3.082 height of water (in} 0.458 height of water (in) 0.330
specimen weight,wet (g) . void ratio 1.582 void ratio 0.980 |
specimen weight,dry (g) 65.93 % saturation 99.70% % saturation 115.69%
water weight (g) 36.87 dry density (pcf, 68.22 dry density (pef, 88.94
moist density (pcf] 106.37 moist density (pcf) 124,71
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # 002 tare # 20
wt soil&tare,moist . wt soil&tare,moist 436.79
wt soil&tare,dry 91.26 wt soil&tare,dry 410.27
LL: wt tare 48.79 wt tare 34434
PL: wi moisture 20.72 wt moisture .
PIL: wt dry soil 4247 wt dry soil 65.93
Gs: 282 % moisture 19% % moisture . 22%
Rx DIAL FITTING SPECIMEN | HEIGHT OF VvoID "CHANGE IN DRAINAGE PATH COBFFICIENT OF
PRESSURE DIAL CHANGE | TIME(sec) | HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(tsf) READING (in) teo (in) H, € (cumulative) % H (in) H' (em) C, (cm'/sec) ('7day)
0.000 0.2321 0.0000 0 0.7500 | 0.4393 1.5819 0.0000 0.0000 0.0000 0.0000 0.00E+00 | 0.00E+00 |
0.050 0.2355 0.0034 96 0.7466 0.4561 1.5701 0.0034 0.0045 0.2580 0.4294 3.79E-03 | 3.53E-01
0.125 0.2423 0.0068 176 0.7398 0.4493 1.5467 0.0102 0.0136 0.2545 0.4179 2.01E-03 | 1.87E-01
0.250 0.2485 0.0062 207 0.7336 0.4431 1.5254 0.0164 0.0219 0.2510 0.4065 1.67E-03 | 1.55E-01
0.500 0.2570 0.0085 207 0.7251 0.4346 1.4961 0.0249 0.0332 0.2479 0.3963 1.62E-03 1.51E-01
1.000 0.2672 0.0102 122 0.7149 0.4244 1.4610 0.0351 0.0468 0.2427 0.3800 2.63E-03 | 2.45E-01
2.000 0.2996 0.0324 313 0.6825 0.3920 1.3495 0.0675 0.0900 0.2307 0.3434 9.30E-04 | 8.64E-02
4.000 0.3477 0.0481 148 0.6344 0.3439 1.1839 0.1156 0.1541 0.2060 0.2738 1.57E-03 | 1.46E-01
8.000 0.3923 0.0446 240 0.5898 0.2993 1.0304 0.1602 0.2136 0.1829 0.2157 7.62E-04 | 7.09E-02
16.000 0.4276 0.0353 122 0.5545 0.2640 0.9088 0.1955 0.2607 0.1666 0.1790 1.24E-03 | 1.15E-01
4.000 0.4264 -0.0012 122 0.5557 0.2652 0.9130 0.1943 0.2591 0.1602 0.1656 1.15E-03 1.07E-01
2.000 0.4209 -0.0055 60 0.5612 0.2707 09319 0.1888 0.2517 0.1629 0.1711 2.42E-03 | 2.25E-01
1.000 0.4068 -0.0141 207 0.5753 0.2848 0.9805 0.1747 0.2329 0.1696 0.1855 7.60E~04 | 7.06E-02
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-4 ST-2 DATE| 10/7/2005
943-6222.0300 6'-8' TECH] RMW/ND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) 0.750 total height (in) 0.712
diameter (in) 2.500 height of solids (in) 0.495 height of solids (in) 0.495
area (in‘) 4.909 height of voids (in) 0.255 height of voids (in) 0.218
volume (in’) 3.682 height of water (in) 0.277 height of water (in) 0.220
specimen weight,wet (g) 132.15 void ratio 0.517 void ratio 0.440
specimen weight.dry (g) 109.85 % saturation 108.46% % saturation 100.99%
water weight (g) 22.30 dry density (pcf) 113.67 dry density (pcf) 119.69
moist density (pef) 136.74 moist density (pcf) 13897
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # CH21 tare # CHO025
wt soil&tare,moist 82.45 wt soil&tare, moist 177.32
wt soil&tare,dry 73.88 wt soil&tare,dry 159.62
LL: wt tare 31.33 wt tare 49.77
PL: wt moisture 8.57 wt moisture 17.70
PI: wt dry soil 42.55 wt dry soil 109.85
Gs: % moisture .14% % moisture 16.11%
Rag DIAL FITTING | SPECIMEN | HEIGHT OF VoD CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE | TIME (sec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(tsf) READING (in) teg (in) H, € (cumulative) % H (in) H (om’) C, (om/sec) (ft'/day)
0.000 0.2427 0.0000 0 0.7500 0.2555 0.5166 0.0000 0.0000 0.0000 0.0000 0.00E+00 | 0.00E+00
0.050 0.2447 0.0020 107 0.7480 0.2535 0.5126 0.0020 0.0027 0.2605 04378 3.48E-03 | 3.24E-01
0.125 0.2478 0.0031 240 0.7449 0.2504 0.5063 0.0051 0.0068 0.2588 0.4319 1.53E-03 | 1.42E-01
0.250 0.2493 0.0015 60 0.7434 0.2489 0.5033 0.0066 0.0088 0.2504 0.4045 5.72B-03 | 5.32E-01
0.500 0.2513 0.0020 240 0.7414 0.2469 0.4992 0.0086 0.0115 0.2495 0.4015 1.42E-03 | 1.32E-01
1.000 0.2529 0.0016 60 0.7398 0.2453 0.4960 0.0102 0.0136 0.2487 0.3989 5.64E-03 | 5.24E-01
2.000 0.2564 0.0035 99 0.7364 0.2418 0.4890 0.0137 0.0182 0.2470 0.3936 3.37B-03 | 3.13E-01
4.000 0.2618 0.0054 122 0.7309 0.2364 0.4780 0.0191 0.0255 0.2443 0.3850 2.67E-03 | 2.48E-01
8.000 0.2690 0.0072 79 0.7237 0.2292 0.4635 0.0263 0.0350 0.2408 0.3741 4.04B-03 { 3.75E-01
16.000 0.2784 0.0094 9 0.7143 0.2198 0.4445 0.0357 0.0475 0.2361 0.3596 3.08B-03 | 2.86E-01
4.000 0.2745 -0.0039 60 0.7183 0.2237 0.4524 0.0318 0.0423 0.2377 0.3645 5.15E-03 | 4.79E-01
2.000 0.2724 -0.0021 122 0.7203 0.2258 0.4566 0.0297 0.0396 0.2388 0.3678 2.55E-03 | 2.37E-01
1.000 0.2696 -0.0028 148 0.7231 0.2286 0.4623 0.0269 0.0358 0.2401 0.3718 2.13E-03 | 1.98E-01
2.000 0.2707 0.0011 44 0.7220 0.2275 0.4600 0.0280 0.0373 0.2396 0.3704 7.07E-03 | 6.58E-01
4.000 0.2726 0.0019 9 0.7201 0.2256 0.4561 0.0299 0.0399 0.2388 0.3678 3.15E-03 | 2.93E-01
16.000 0.2804 0.0078 148 0.7123 0.2178 0.4404 0.0377 0.0503 0.2350 0.3562 2.04E-03 | 1.89E-01
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-4 ST-3 DATE] 10/7/2005
943-6222.0300 12'-14' TECH|] RMW/ND
REVIEW|- RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) - [ 6.750 total height (in) 0.657
diameter (in) 2300 | height of solids (in) 0.345 height of solids (in) 0.345
area (in") 7509 height of voids (in) 0.403 height of voids (in) 0311
volume (in") 3.682 height of water (in) 0.404 height of water (in) 0.346
specimen weight,wet (g) 111.92 void ratio 1.174 void ratio 0.903
specimen weight,dry (g) 7942 % saturation 99.71% % saturation { TIT.10%
water weight (g) 32.50 dry density (pcf, 82.18 dry density (pef, 93.88
moist density (pcf) 115.81 moist density (pcf] 126.81
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # N9 tare # 1
wt soil&tare,moist 65.25 wt soil&tare,moist 445,94
wt soil&tare,dry 56.36 wt soil&tare,dry 418.09
LL: wt tare 31.28 wt tare 338.67
PL: wt moisture [~ 8.89 | wt moisture 7785
PL wt dry soil 508 | wt dry soil 7942
Gs: PR % moisture 3% % moisture [ 3507% |
Reo DIAL FITIING | SPECIMEN | HEIGHT OF VOID | CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE TIME (sec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(tsf) READING (in) ™ (in) H, e (cumulative) % H (in) H" (em’) C, (cm'/sec) (#'/day)
0.000 0.2220 0.0000 0 0.7500 0.4050 1.1737 0.0000 0.0000 0.0000 0.0000 0.00E+00 | 0.00E+00
0.050 0.2289 0.0069 187 0.7431 0.3981 1.1537 0.0069 0.0092 0.2621 0.4432 2.01E-03 1.87E-01
0.125 0.2343 0.0054 240 0.7377 0.3926 1.1379 0.0123 0.0165 0.2571 0.4263 1.51E-03 1.40E-01
0.250 0.2372 0.0028 79 0.7349 0.3898 1.1298 0.0152 0.0202 0.2565 0.4245 4.58E-03 | 4.26E-01
0.500 0.2407 0.0035 162 0.7314 0.3863 1.1197 0.0187 0.0249 0.2553 0.4205 2.20E-03 | 2.05E-01
1.000 0.2471 0.0064 122 0.7250 0.3799 1.1011 0.0251 0.0334 0.2525 04113 2.85E-03 | 2.65E-01
2.000 0.2585 0.0115 240 0.7135 0.3685 1.0679 0.0365 0.0487 0.2474 0.3949 1.40E-03 1.30E-01
4.000 0.2768 0.0183 148 0.6952 0.3502 1.0149 0.0548 0.0731 0.2396 0.3704 2.12E-03 1.97E-01
8.000 0.3081 0.0313 162 0.6639 0.3189 0.9242 0.0861 0.1148 0.2247 0.3256 1.70E-03 1.58E-01
16.000 0.3371 0.0290 60 0.6349 0.2899 0.8401 0.1151 0.1535 0.2139 0.2950 4.17E-03 | 3.88E-01
4.000 0.3326 -0.0045 110 0.6394 0.2944 0.8532 0.1106 0.1475 0.2078 0.2785 2.14E-03 1.99E01
2.000 0.3260 -0.0066 148 0.6460 0.3010 0.8723 0.1040 0.1387 0.2111 0.2875 1.65E-03 1.53E-01
1.000 0.3155 <0.0105 240 0.6565 03115 0.9027 0.0935 0.1247 0.2156 0.2999 1.06E-03 9.85E-02

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY



R RS

ONE-DIMENSIONAL CONSOLIDATION

1.20

115 e

1.10

1.05 \

1,00

VOID RATIO

0.95

et

0.90
N

0.85

0.80

0.0 0.1 1.0
PRESSURE (tsf)

SAMPLE #: RD-4 ST-3
12'-14'

CARLSTADT PRP/FACILITY COORDINATOR

943-6222.0300

10.0

100.0

DATE

10/7/2005

TECH

RMW/ND

REVIEW

RMW

GOLDER ASSOCIATES INC,
CHERRY HILL, NEW JERSEY




ONE-DIMENSIONAL CONSOLIDATION

1.20

115 . »
o« | |

<
] N
/
]

VOID RATIO

0.95

0.90

0.85

0.80
LE-02 1.E-01 1.E+00

C, (ft*/day)

SAMPLE #: RD-4 ST-3
12'-14'

DATE| 10/7/2005

CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW/ND

943-6222.0300 REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY



TN LAEAEL D L et

ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-5 ST-2 DATE| 10/7/2005
943-6222.0300 8'-10' TECH} RMW/ND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0750 ] total height (in) 0.750 total height (in) 0.608
diameter (in) 2.500 height of solids (in) 0.351 height of solids (in) 0.351
area (in) 4.909 height of voids (in) 0.399 height of voids (in) 0.257
volume (in’) 3.682 height of water (in) 0.417 height of water (in) 0.267
specimen weight,wet (g) 107.60 void ratio 1.136 void ratio 0.732
specimen weight,dry (g) 74.03 % saturation 104.56% % saturation 103.80%
water weight (g) 33.57 dry density (pcf) 76.60 dry density (pef) 94.46
moist density (pef) 111.34 moist density (pef) 121.87
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # N2 tare # R21
wt soil&tare,moist 77.86 wt soilétare,moist 147.45
wt soil&tare,dry 64.43 wt soil&tare,dry 125.97
LL: wt tare 3179 wt tare 51.94
PL: wt moisture 1343 wt moisture 21.48
PL: wt dry soil 32.64 wt dry soil 74.03
Gs: 2.62 % moisture 15% % moisture 02%
Ry DIAL FITTING SPECIMEN | HEIGHT OF YOID CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE TIME (sec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(1sf) READING (in) t (in) H, e (cumulative) % H (in) H (em’) C, (cm*/sec) (ft*/day)
0.000 0.2439 0.0000 0 0.7500 0.3989 1.1363 0.0000 0.0000 0.0000 0.0000 0.00E+00 { 0.00E+00
0.050 0.2489 0.0050 64 0.7450 0.3939 1.1221 0.0050 0.0066 0.2517 0.4086 5.40E-03 | 5.02E-01
0.125 0.2561 0.0072 148 0.7378 0.3868 1.1016 0.0122 0.0162 0.2478 0.3962 2.27E-03 2.11E-01
0.250 0.2615 0.0054 334 0.7324 0.3814 1.0863 0.0176 0.0234 0.2448 0.3866 9.83E-04 | 9.14E-02
0.500 0.2674 0.0060 99 0.7265 0.3754 1.0693 0.0235 0.0314 0.2422 0.3783 3.24E-03 3.01E-01
1.000 0.2785 0.0111 135 0.7154 0.3643 1.0377 0.0346 0.0461 0.2373 0.3633 2.28E-03 | 2.12E-01
2.000 0.2999 0.0214 110 0.6940 0.3429 0.9768 0.0560 0.0747 0.2272 0.3329 2.56E-03 | 2.38E-01
4.000 0.3247 0.0248 88 0.6692 0.3181 0.9061 0.0808 0.1077 0.2149 0.2979 2.86E-03 | 2.66E-01
8.000 0.3512 0.0265 110 0.6427 0.2916 0.8307 0.1073 0.1431 0.2014 0.2616 2.01E-03 1.87E-01
16.000 0.3786 0.0274 88 0.6153 0.2642 0.7526 0.1347 0.1796 0.1879 0.2278 2.19E-03 | 2.04E-01
4.000 0.3799 0.0013 99 0.6140 0.2629 0.7488 0.1360 0.1814 0.1849 0.2206 1.89E~03 1.76E-01
2.000 0.3780 -0.0020 176 0.6160 0.2649 0.7545 0.1341 0.1787 0.1859 0.2228 1.07E-03 9.96E-02
1.000 0.3738 -0.0041 191 0.6201 0.2690 0.7663 0.1299 0.1732 0.1877 0.2273 1.01E-03 9.36E-02
2.000 0.3741 0.0002 257 0.6199 0.2688 0.7656 0.1302 0.1735 0.1881 0.2281 7.52E-04 | 6.99E-02
4.000 0.3764 0.0024 60 0.6175 0.2664 0.7588 0.1325 0.1767 0.1870 0.2255 3.19E-03 | 2.96E-01
16.000 0.3857 0.0093 122 0.6082 0.2571 0.7324 0.1418 0.1891 0.1827 0.2153 1.49E-03 1.39E-01
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-5 ST-4 - DATE| 10/7/2005
943-6222.0300 16'-18' TECH| RMW/ND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) 0.750 total height (in) 0.592
diameter (in) 2.500 height of solids (in) 0.308 height of solids (in) 0.308
area (in“) 4.909 height of voids (in) 0.442 height of voids (in) 0.284
volume (in’) 3.682 height of water (in) 0.433 height of water (in) 0.282
specimen weight,wet (g) 105.63 void ratio 1.439 void ratio 0.923
specimen weight,dry (g) 70.79 % saturation 97.84% % saturation [799.37%
water weight (g) 34.84 dry density (pcf) 73.25 dry density (pcf) [792.88
moist density (pcf) 109.30 moist density {pcf) 122.67
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # N2 tare # SMCK7
wt soilétare,moist 99.09 wt soil&tare,moist 241.84
wt soil&tare,dry 78.56 wt soil&tare,dry 219.13
LL: wt tare 31.77 wt tare 148.34
PL: wt moisture 20.53 wt moisture 22,71
PIL: wt dry soil 46.79 wt dry soil 70.79
Gs: 286 % moisture 4388% % moisture ‘ 08%
Ry DIAL FITTING SPECIMEN | HEIGHT OF VoD CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE TIME (sec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(1sf) READING (in) teo (in) H, e (cumulative) % H (in) H' (') C, (cm’/sec) (f'/day)
0.000 0.0927 0.0000 0 0.7500 0.4425 1.4387 0.0000 0.0000 0.0000 0.0000 0.00E+0C | 0.00E+00
0.050 0.0969 0.0042 245 0.7458 0.4383 1.4250 0.0042 0.0056 0.3275 0.6919 2.40E-03 | 2.23E-01
0.125 0.1026 0.0057 207 0.7401 0.4326 1.4065 0.0099 0.0132 0.3244 0.6789 2.78E-03 | 2.59E-01
0.250 0.1110 0.0084 893 0.7317 0.4242 1.3792 0.0183 0.0244 0.3207 0.6636 | 6.30E-04 | 5.86E-02
0.500 0.1237 0.0127 593 0.7191 0.4115 1.3381 0.0310 0.0413 0.3154 0.6418 9.18E-04 | 8.54E-02
1.000 0.1339 0.0103 375 0.7088 0.4012 1.3046 0.0412 0.0550 0.3097 0.6188 1.40E-03 | 1.30E-01
2.000 0.1512 0.0173 207 0.6915 0.3840 1.2485 0.0585 0.0780 0.3029 0.5917 242E-03 | 2.25E-01
4.000 0.1814 0.0302 240 0.6614 0.3538 1.1505 0.0887 0.1182 0.2889 0.5385 1.90E-03 | 1.77E-01
8.000 0.2101 0.0288 257 0.6326 0.3251 1.0570 0.1174 0.1565 0.2740 0.4845 1.60E-03 1.48E-01
16.000 0.2379 0.0278 99 0.6048 0.2973 0.9666 0.1452 0.1936 0.2609 0.4390 3.76E-03 | 3.50E-01
4.000 0.2387 0.0008 88 0.6040 0.2965 0.9640 0.1460 0.1947 0.2545 0.4179 4.02E-03 | 3.74E-01
2.000 0.2320 -0.0067 176 0.6107 0.3032 0.9858 0.1393 0.1857 0.2577 0.4283 2.06E-03 | 1.91E-01
1.000 0.2210 -0.0110 313 0.6217 0.3142 1.0215 0.1283 0.1711 0.2624 0.4442 1.20E-03 | 1.12E-01
2.000 0.2233 0.0023 122 0.6194 0.3119 1.0140 0.1306 0.1741 0.2643 0.4505 3.12E-03 | 2.90E-01
4.000 0.2298 0.0065 99 0.6129 0.3054 0.9929 0.1371 0.1828 0.2612 0.4400 3.77E-03 | 3.50E-01
16.000 0.2512 0.0214 99 0.5915 0.2840 0.9233 0.1585 0.2113 0.2539 0.4157 3.56E-03 | 3.31E-01

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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ONE-DIMENSIONAL CONSOLIDATION

ASTM D 2435
CARLSTADT PRP/FACILITY COORDINATOR RD-5 ST-§ DATE| 10/7/2005
943-6222.0300 28'-30' TECH| RMW/ND
REVIEW| RMW
SAMPLE DATA, GENERAL SAMPLE DATA, INITIAL SAMPLE DATA, FINAL
height (in) 0.750 total height (in) 0.750 total height (in) 0.629
diameter (in) 2.500 height of solids (in) 0.308 height of solids (in) 0.308
area (in) 4.909 height of voids (in) 0.442 height of voids (in) 0.322
volume (in”) 3.682 height of water (in) 0.433 height of water (in) 0.337
specimen weight,wet (g) 105.86 void ratio 1.439 void ratio 1.045
specimen weight,dry (g) 71.04 % saturation 97.78% % saturation 104.69%
water weight (g) 34.82 dry deunsity (pcf) 73.51 dry density (pcf) 87.64
moist density (pcf) 109.54 moist density (pcf) 121.06
DESCRIPTION MOISTURE CONTENT, INITIAL MOISTURE CONTENT, FINAL
tare # RD4 tare # GHI13
wt soil&tare moist 191.05 wt soil&tare, moist 256.19
wt soil&tare,dry 142.43 wt soil&tare,dry 229.10
LL: wt tare 37.67 wt tare 158.06
PL: wt moisture 48.62 wt moisture 27.09
PL: wt dry soil 104.76 wt dry soil 71.04
Gs:{  2.87 % moisture 36.41% % moisture [ 3B 13%
Ry DIAL FITTING SPECIMEN | HEIGHT OF A{0)io] CHANGE IN DRAINAGE PATH COEFFICIENT OF
PRESSURE DIAL CHANGE TIME (sec) HEIGHT VOIDS RATIO HEIGHT STRAIN (DOUBLE DRAINAGE) CONSOLIDATION
(tsf) READING (in) ™ (in) H, € (cumulative) % H (in) H () C, (cm*/sec) (F/day)
0.000 0.0694 0.0000 0 0.7500 0.4424 1.4386 0.0000 0.0000 0.0000 0.0000 0.00E+00 [ 0.00E+00
0.050 0.0799 0.0106 515 0.7395 0.4319 1.4043 0.0106 0.0141 0.3374 0.7344 1.21E-03 | 1.12E-01
0.125 0.0882 0.0083 375 0.7311 0.4236 1.3773 0.0189 0.0251 0.3319 0.7108 1.61E-03 | 1.49E-01
0.250 0.0941 0.0059 960 0.7253 0.4177 1.3581 0.0248 0.0330 0.3285 0.6960 |- 6.15E-04 | 5.72E-02
0.500 0.1039 0.0098 313 0.7155 0.4079 1.3263 0.0346 0.0461 0.3247 0.6802 1.84E-03 | 1.71E-01
1.000 0.1173 0.0134 191 0.7021 0.3945 1.2827 0.0480 0.0639 0.3174 0.6497 2.88E-03 | 2.68E-01
2.000 0.1433 0.0260 294 0.6761 0.3685 1.1982 0.0740 0.0986 0.3084 0.6134 L.77E-03 | 1.64E-01
4.000 0.1792 0.0359 355 0.6402 0.3326 1.0814 0.1099 0.1465 0.2912 0.5471 1.31E-03 | 1.22E-01
8.000 0.1855 0.0063 44 0.6339 0.3263 1.0611 0.1161 0.1548 0.2830 0.5168 1.00E-02 | 9.30E-01
16.000 0.1891 0.0036 52 0.6303 0.3227 1.0493 0.1198 0.1597 0.2807 0.5083 8.35E-03 | 7.77E-01
4.000 0.1874 -0.0017 44 0.6319 0.3244 1.0547 0.1181 0.1574 0.2812 0.5100 9.87E-03 | 9.18E-01
2.000 0.1862 -0.0012 60 0.6331 0.3256 1.0586 0.1169 0.1559 0.2818 0.5123 7.24E-03 | 6.73E-01
1.000 0.1815 -0.0048 122 0.6379 0.3303 1.0741 0.1121 0.1495 0.2832 0.5175 3.59E-03 | 3.33E-01
2.000 0.1842 0.0028 929 0.6351 0.3276 1.0652 0.1149 0.1531 0.2839 0.5200 4.45E-03 | 4.14E-01
4.000 0.1862 0.0020 99 0.6332 0.3256 1.0588 0.1168 0.1558 0.2821 0.5132 4.39E-03 { 4.08E-01
16.000 0.1903 0.0041 79 0.6291 0.3215 1.0454 0.1209 0.1612 0.2801 0.5060 5.46E-03 | 5.08E-01
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850

CARLSTADT PRP/FACILITY COORDINATOR

SAMPLE #; |RD-1ST-2

943-6222.0300 14'-16'
SAMPLE DATA SKETCH
height (in) 6.020 _ |confining pressure (psi) 11.2
diameter (in) 2.877 _ )machine speed (in/min) 0.06
area (in%) 6.501 __ |strain rate (%/min) 1.00
height/diameter ratio 2.09
volume (in’) 39.14 _ IMOISTURE CONTENT
weight () 112928 |tare # MM74
specific gravity 2.70 wt soil&tare,moist (g) 1282.55
moist density (pcf) 109.88 | wt soil&tare,dry (g) 931.16
dry density (pef) 7583 |wttare (g) 148.71
volume,solids (in) 7.61 __ lwt moisture (g) 35139
volume,voids (i) 2152 |wtdry soil (g) 78245
% saturation 99.23% __[% moisture 44.91%
TIME DEFLECTION|  AxiAL STRAIN | ARBA,CORR [ DEVIATOR | SIGMA1 P Q
(min) (in) LOAD (Ibs) (€) (L) STRESS (psf) (psh (psh) (psf)
0.0 0.00 0.0 0.00% 6.501 0.00 1612.8 1612.8 /]
0.5 0.03 30 0.50% 6.533 286.53 899.33 756.06 4326
1.0 0.06 8.0 .00% 6.566 394.74 2007.54 810.17 9737
1.5 0.09 230 50% 6.600 501.86 2114.66 863.73 25093
2.0 0.12 290 99% 6.633 629.57 2242.37 927.59 314.79
2.5 0.15 350 2.49% 6.667 75597 2368.77 990.78 377198
30 0.1 390 2.99% 6.70 838.06 2450.86 2031.83 419.03
335 0.2 440 3.49% 6.736 940.64 2553.44 2083.12 47032
4.0 0.24 470 3.99% 6.771 999.59 2612.39 2112.60 499.80
45 0.27 50.0 4.49% 6.806 057.87 2670.67 2141.74 52894
5.0 0.30 520 4.98% 6.842 09445 2707.25 2160.02 54722
5.5 0.33 54.0 5.48% 6.878 30.58 2743.38 2178.09 56529
6.0 0.36 54.0 5.98% 6.914 24.62 2737.42 2175.11 56231
6.5 0.39 35.0 6.48% 6.951 13938 2752, 2182.49 569.69
7.0 042 $5.0 6.98% 6.988 13331 2746. 2179.45 566.65
13 045 54.0 7.48% 7.026 106.74 2719.54 2166.17 553317
0 048 53.0 797% 7.064 08039 2693.19 2153.00 54020
3 0.5 53.0 8.47% 7.103 74.54 2687.34 2150.07 53727
9.0 0.54 520 8.97% 7.14 }48.53 2661.33 2137.06 52426
9.5 0.57 520 947% 7.18 042.79 2655.59 2134.19 52139
10.0 0.60 51.0 9.97% 7.220 017.11 2629.9 212135 508.55
SIGMA 1 AT FAILURE:| 275218
TIME TO FAILURE, (min): 6.50 DATE] 10/24/05
DEFLECTION AT FAILURE, (in): 0.39 TECH| RMW
STRAIN AT FAILURE: 6A8% REVIEW] RMW
GOLDER ASSOCIATES INC.
CHERRY HILL,NEW JERSEY



UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH
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SAMPLE #:[RD-1 ST-2 CONFINING PRES(ps)| 11
14'-16' MOIST DENSITY(pcf)|  109.88
% MOISTURE| 44.91%
STRAIN RATE(%/min)|  1.00
DATE| 1024/05
CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW
943-6222.0300 _ REVIEW| RMW
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #: |RD-2ST-3
943-6222.0300 13'-18'
SAMPLE DATA SKETCH
height (in) 6.194__|confining pressure (psi) 104
diameter (in) 2.845  |machine speed (in/min) 0.06
area (in%) 6357 |strain rate (%/min) 097
Iheight/diameter ratio 2.18
volume (in’) 3938 |MOISTURE CONTENT
weight (g) 111702 |tarc # 9
specific gravity 2.70 wt soil&tare,moist (g) 147446
Jmoist density (pcf) 108.02 | wt soil&tare,dry (g) 1090.82
dry density (pef) 7099 |wt tare (g) 35545
volume,solids (in*) 6.59  |wtmoisture (g) 383.64
volume, voids (ir’) 2278 |wtdry soil (g) 73537
| % saturation 102.57% 1% moisture 52.17%
TIME | DEFLECTION| AX1AL STRAIN | AREA,CORR [ DEVIATOR | SIGMA1 P Q
(min) (in) LOAD (ibs) () (in) STRESS (pef) | (psf) o @sh)
0.0 0.00 0.0 .00% 6.357 0.00 1497.6 1497.6 0
0.5 0.03 40 .48% 6.388 90.17 581.77 542.68 45.08
0 0.06 6.0 97% 6.419 34.60 632.20 564.9 6730
1.5 0.09 7.0 45% 6.45 5626 653.86 575.73 78.13
2.0 0.12 8.0 94% 6.483 7711 67531 586.45 88.85
2.5 0.15 9.0 242% 6.515 9893 1696.53 597.07 99.47
30 0.18 10.0 291% 6.547 219.94 1717.54 607.57 10997
15 02 11.0 3.39% 6.580 240.73 738.32 617.96 2036
4.0 024 12,0 3.87% 6.613 26129 758.89 628.25 30.65
4.5 27 120 4.36% 6.647 25998 751.58 627.59 29.99
5.0 30 130 4.34% 6.6 2802 771.81 637.7 40.11
S5 0.33 4.0 5.33% 6.715 30023 797.83 647.72 50.12
6.0 0.36 4.0 35.81% 6.749 298.70 796.30 646.95 49.35
6.5 0.39 5.0 6.30% 6.784 31839 5.99 656.79 59.19
7.0 0.42 50 6.78% 6.819 316.74 4.34 655.97 5837
15 0.45 6.0 7271% 6.855 336.10 33.70 665.65 68.05
0 0.48 6.0 1.73% 6.89 33435 31.95 664.71 67.17
S 0.51 7.0 823% 6.927 35338 50.98 674.29 76.69
0 0.54 70 8.72% 6.964 331.51 349. 673.36 75.7¢
9.5 0.57 0 9.20% 7.001 37022 867.82 682.7 5.
0.0 0.60 1] 0.69% 7.039 36824 865.84 681.72 4.12
1.0 0.66 9.0 0.66% 7.115 384.53 1882.13 689.86 922
120 0.72 200 62% 7.193 40038 1897.98 697.9 200.1
13.0 0.78 21.0 2.59% 7.273 415.79 1913.39 705.50 207.90
40 0.84 220 3.56% 7.354 430.76 1928 36 712.98 215.3
50 0.90 220 4.53% 7438 2594 1923.54 710.57 2129
6.0 0.96 23.0 3.50% 7.523 44025 1937.85 711.72 220.12
17.0 1.02 240 647% 7.610 454.12 1951.72 724.66 227.06
18.0 .08 240 7.44% 7.700 448.86 1946.46 17122.03 22443
19.0 14 250 18.40% 7.791 462,07 959.67 728.64 231.04
20.0 20 250 19.37% 7.883 456.59 954.19 723.89 22829
SIGMA 1 AT FAILURE:| 193047
TIME TO FAILURE, (min): 1548 DATE] 11/04/05
DEFLECTION AT FAILURE, (in): 0.87 TECH|f RMW
STRAIN AT FAILURE: 15.00% REVIEW| RMW
GOLDER ASSOCIATES INC,
CHERRY HILL,NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH

ASTM D 2850
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SAMPLE #:}RD-2 ST-3 CONFINING PRES(psi) 10
13-15' MOIST DENSITY(pep)|  108.02
% MOISTURE| 52.17%
STRAIN RATE(%/min)|  0.97
DATE| 11/04/05
CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW
REVIEW| RMW

943-6222.0300

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY



UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #: [RD-3ST-2
943-6222.0300 14'-16'
SAMPLE DATA SKETCH
height (in) 6.110 __|confining pressure (psi) 11.2
diameter (in) 2.840  Imachine speed (in/min) 0.06
area (in%) 6335 |strain rate (%/min) 0.98
| height/diameter ratio 2.15
i volume (i) 3871 _|MOISTURE CONTENT
! weight (2) 114506 |tare # 84
! specific gravity 2.70 'wt soil&tare,moist (g) 1479.18
moist density (pcf) 112.65 |wtsoil&tare,dry (g) 115908
dry density (pcf) .17 |wttare (g) 333.66
volume,solids (i) .65 |wt moisture (g) 320.10
volume,voids (ir) 20.06___ |wtdry soil (g) | 82542 |
% saturation 97.35%__|% moisture 38.78%
TIME DEFLECTION|  AXIAL STRAIN | AREA,CORR | DRVIATOR | sioMA1 P Q
(min) (in) LOAD (ibs) €) Gin®) STRESS (psf) (psh) (psf) (psf)
0.0 0.00 0.0 0.00% 6.335 0.00 1612.8 1612.8 0
0.5 0.03 3.0 0.49% 6.366 294.06 906.86 1759.83 147.03
1.0 0.06 80 0.98% 6.398 405.16 2017.96 1815.38 202.58
1.5 0.09 22.0 47% 6.429 492.74 2105.54 1859.17 24637
20 0.12 250 96% 6.462 557.14 2169.94 1891.37 278.57
2.5 0.15 29.0 245% 6.494 643.04 2255.84 934.32 321.52
3.0 0.18 310 2.95% 6.527 683.93 2296.73 954.76 34196
3.5 0.21 34.0 3.44% 6.560 74632 2359.12 985.96 373.16
4.0 0.24 370 3.93% 6.594 808.04 2420.84 2016.82 40402 |
4.5 027 39.0 442% 6.628 4737 2460.17 2036.48 423.68
. 5.0 0.30 41.0 491% 6.662 8625 2499.03 2055.92 443.12
; 5.5 0.33 43.0 5.40% 6.69¢ 924.68 2537.48 2075.14 46234
| 6.0 0.36 45.0 5.89% 6.73 962.66 2575.4 2094.13 481.33
5§ 6.5 0.39 470 6.38% 6.767 00020 2613.0( 2112.90 500.10
! 7.0 0.42 49.0 6.87% 6.802 03730 2650.1 213145 518.65
735 0.45 50.0 7.36% 6.838 052.89 2665.6 2139.24 52644
8.0 0.48 510 7.86% 6.875 06825 2681.05 2146.93 534.13
8.5 0.5 53.0 35% 6.912 0423 2717.03 2164.91 552.11
9.0 0.54 54.0 84% 6.949 9.03 2731.83 2172.32 559.52
9.5 0.57 550 9.33% 6.986 33.62 2746.42 2179.61 5668
0.0 0.60 56.0 9.82% 7.025 4798 2760.78 2186.79 57399
0 0.66 58.0 0.80% 7.102 76.03 2788.83 2200.82 588.02
2.0 0.72 60.0 18% 7.181 203.19 2815.99 2214.40 601.60
. 13.0 0.78 62.0 2.77% 7.262 22946 2842.26 2227.53 614.73
4.0 .84 64.0 3.75% 7.344 254.83 2867.63 2240.2 62742
e 5.0 0.90 65.0 4.713% 7.429 25993 2872.73 2242.76 629.96
§§ 6.0 0.96 67.0 5.71% 7516 283.74 2896.54 2254.67 641.87
H 7.0 02 69.0 16.69% 7.604 306.66 2919.46 2266.13 65333
H 8.0 .08 71.0 17.68% 7.695 328.68 2941.4 2277.14 664.34
§ 9.0 14 720 .66% 7.788 33132 2944.12 2278.46 665.66
20.0 20 74.0 9.64% 7.883 351.79 2964.59 2288.60 675.89
SIGMA 1 ATFAILURE:| 287929
TIME TO FAILURE, (min): 1528 DATE] 11/04/05
DEFLECTION AT FAILURE, (in): 0.92 TECH| RMW
lSTRA]N AT FAILURE: 1500% REVIEW| RMW
GOLDER ASSOCIATES INC,
CHERRY HILL,NEW JERSEY



UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH
ASTM D 2850
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SAMPLE #:|RD-3 ST-2 CONFINING PRES(psi) 11
14'-16' MOIST DENSITY(pcf)| 112.65
% MOISTURE| 38.78%
STRAIN RATE(%/min)]  0.98
DATE| 11/04/05
CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW
943-6222.0300 REVIEW| RMW
GOLDER ASSOCIATES INC.

CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #: |RD-4ST-2
943-6222.0300 6'-8'
SAMPLE DATA SKETCH
height (in) 4.942  |confining pressure (psi) 58
diameter (in) 2.858 machine speed (in/min) 0.05
area (in%) 6415 |strain rate (%/min) 0.99
height/diameter ratio 1.73
volume (in’) 3170 |MOISTURE CONTENT
weight (g) 1083.11 Jtare # 89
specific gravity 2.70 'wt soil&tare, moist (g) 1436.72
moist density (pcf) 30.09  |wt soil&tare,dry (g) 1243.63
dry density (pcf) 0686 |wttare (2) 35537
volume,solids (i) 20.11 _ [wt moisture (g) [ 19309 |
volume,voids (ir’) 1160 fwt dry soil (g) 88826
% saturation 101.78% 1% moi 21.74%
TIME DEFLECTION|  AXIAL STRAIN | AREA,CORR | DEVIATOR | SIGMA1 P Q
(min) (in) LOAD (1bs) () (3] STRESS (psf) (osf) (psf) (osh)
0.0 0.00 0.0 0.00% 6.415 0.00 835.2 835.2 0
0.5 0.02 8.0 0.50% 6.447 178.68 013.88 924.54 89.34
0 0.05 20 0.99% 6.480 266.69 01.89 968.54 3334
5 0.07 6.0 A9% 6.512 353.80 89.00 012.10 76.90
20 0.10 210 98% 6.545 462.03 297.23 066.21 2310
25 0.12 25.0 2.48% 6.578 54725 382.45 08.83 273.63
3.0 0.15 29.0 297% 6.612 631.59 466.79 50.99 315.79
35 0.17 330 347% 6.646 715.03 550.23 92.7 3515
4.0 020 36.0 3.97% 6.680 776.02 1611.22 223.2 388.0
45 0.22 40.0 4.46% 6.715 857.80 693.00 264.10 428.90
5.0 025 430 4.96% 6.750 917235 1752.55 293.87 458.67
5.5 0.27 45.0 5.45% 6.785 955.01 1790.2 312,70 477.50
6.0 029 480 5.95% 6.821 01333 1848.53 341.87 506.67
6.5 0.32 50.0 6.44% 6.857 04999 1885. 360.2 525.00
1.0 0.34 52.0 6.94% 6.804 08621 1921.4 378.30 543.10
15 0.37 54.0 7.44% 6.93 2197 957.17 396.19 560.99
0 0.39 56.0 1.93% 6.96 5730 992.50 413.85 578.65
S 0.42 58.0 43% 7.006 1192.17 2027.37 431.29 596.09
9.0 0.44 59.0 92% 7.044 206.16 2041.36 438.28 603.08
95 047 61.0 9.42% 7.082 24026 2075.46 455.33 _620.13
0.0 0.49 63.0 9.92% 7.12 27392 2109.12 472.16 636.96
1.0 0.54 66.0 1091% 7.20 319.89 2155.09 495.15 659.95
20 0.59 70.0 11.90% 7.282 38431 2219.51 5217.35 692.15
3.0 0.64 73.0 12.89% 7.365 42739 2262.59 348.89 713.69
40 0.69 710 13.88% 7.449 488.46 2323.66 579.43 74423
5.0 0.74 80.0 14.87% 7.536 528.65 2363.85 599.52 764.32
16.0 0.78 850 5.86% 7.625 60527 2440.47 637.84 802.64
17.0 0.83 89.0 6.86% 1.716 661.0 2496.2 665.70 30.50
8.0 0.88 93.0 7.85% 7.809 714.9¢ 2550.1¢ 692.68 57.48
90 0.93 96.0 8.84% 7.904 74892 2584.12 709.66 7446
20.0 0.98 100.0 9.83% 8.002 799.53 2634.73 734.97 899.77
SIGMA 1 ATFAILURE:| 237391
TIME TO FAILURE, (min): 15.13 DATE] 11/03/05
DEFLECTION AT FAILURE, (in): 0.75 TECH| RMW
STRAIN AT FAILURE: 1500% REVIEW| RMW
GOLDER ASSOCIATES INC.
CHERRY HILL,NEW JERSEY
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ASTM D 2850

UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH
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SAMPLE #:|[RD-4 ST-2 CONFINING PRES(psi) 6
6'-8' MOIST DENSITY(pe)| 130,09
% MOISTURE| 21.74%
STRAIN RATE(%/min)]  0.99
DATE| 11/03/05
CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW
943-6222.0300 REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #: |RD-4ST-3
943-6222.0300 1214
SAMPLE DATA SKETCH
height (in) 6.113 _ |confining pressure (psi) 10.3
diameter (in) 2.837 _ |machine speed (in/min) 0.06
area (in%) 6.321 |strain rate (%/min) 0.98
height/diameter ratio 2.15
volume (in%) 3864 |MOISTURE CONTENT
weight (g) 1132.88 |tare # 92
|specific gravity 2.70 wt soil&tare,moist (g) 1479.59
moist density (pcf) 111.64  |wt soildtare,dry (8) 1175.19
dry density (pcf) 81.60  |wttare (g) 34839
volume,solids (i) 18.71 'wt moisture (g) 30440
volume,voids (ir) 1993 fwt dry soil (g) 82680
% saturation 93.35% % moisture 36.82%
TIME DEFLECTION|  AXIAL STRAIN | AREACORR | DEVIATOR | SIGMA1 P Q
(min) Gin) LOAD (ibs) () G’y STRESS@psf) | (psf) ) )
0.0 0.00 0.0 0.00% 6.321 0.00 1483.2 1483.2 0
0.5 0.03 6.0 0.495% 6.353 3601 619.21 551.20 63.00
1.0 0.06 8.0 0.98% 6.384 80.45 663.65 573.43 9023
S 0.09 11.0 47% 6.416 246.89 730.09 606.65 2345
2.0 0.12 13.0 96% 6.44§ 290.33 773.53 628.36 45.16
2.5 0.15 6.0 245% 6.480 355.54 838.74 660.97 71.17
3.0 0. 9.0 2.94% 6.513 420.08 903.28 693.24 210.04
35 02 220 3.44% 6.546 48394 967.14 725.17 24197
4.0 0.24 25.0 3.93% 6.580 547.14 2030.34 756.77 27357
4.5 027 29.0 4.42% 6.613 63144 2114.64 798.92 315.72
5.0 0.30 320 491% 6.648 693.19 2176.3 829.79 346.59
5.5 0.33 360 5.40% 6.682 775.81 2259.01 871.10 38790
6.0 0.36 40.0 5.89% 6.717 857.54 2340.74 911.97 428.77
6.5 0.39 430 6.38% 6.752 917.05 2400.25 941.72 458.52
7.0 0.42 47.0 6.87% 6.788 997.10 2480.30 981.75 498.55
75 0.45 50.0 1.36% 6.824 1055.15 2538.35 2010.78 527.58
.0 0.4 54.0 7.85% 6.860 113353 2616.73 2049.97 566.77
.5 0.5 57.0 34% 6.897 90.13 2673.33 2078.27 595.07
9.0 0.54 59.0 .83% 6.934 22529 2708.49 2095.85 612.65
9.5 0.57 61.0 9.32% 6.97 1260.01 2743.21 2113.2 630.0
0.0 0.60 63.0 9.82% 7.009 129428 2777.48 2130.34 647.14
1.0 0.66 67.0 0.80% 7.086 36148 2844.68 2163.94 680.74
20 0.72 69.0 1.78% 7.165 386.69 2869.89 | 2176.54 693.34
3.0 0.78 71.0 2.76% 7.246 411.0 289421 2188.70 705.50
4.0 0.84 720 3.74% 7328 414.78 2897.98 2190.59 70739
5.0 0.90 720 4.72% 7413 398.68 2881.88 2182.54 699.34
6.0 0.96 72.0 5.70% 7.499 138259 2865.79 2174.49 69129
7.0 1.02 71.0 6.69% 7.587 13475 2830.7 2156.95 673.75
8.0 1.08 71.0 1.67% 7.678 33163 2814.83 2149.02 665.82
9.0 1.14 70.0 8.65% 7.770 297.23 2780.43 2131.81 648.61
20.0 1.20 71.0 9.63% 7.865 299.88 2783.08 2133.14 649.94
SIGMA 1 AT FAILURE:| 289798
TIME TO FAILURE, (min): 14,00 DATE] 11/03/05
DEFLECTION AT FAILURE, (in): 0.84 TECH| RMW
STRAIN AT FAILURE: 13.74% REVIEW| RMW
GOLDER ASSOCIATES INC,
CHERRY HILL,NEW JERSEY




UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH
ASTM D 2850
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SAMPLE #:|RD-4 ST-3 CONFINING PRES(psi) 10
12'-14' MOIST DENSITY(pef)| 111.64
% MOISTURE| 36.82%
STRAIN RATE(%/min)|  0.98

943-6222.0300

CARLSTADT PRP/FACILITY COORDINATOR

DATE| 11/03/05
TECH| RMW
REVIEW|] RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #: |RD-4ST-4
943-6222.0300 18'-20°
SAMPLE DATA SKETCH
height (in) 6.053  lconfining pressure (psi) 149
diameter (in) 2.810 _ |machine speed (in/min) 0.06
area (in%) 6.202 |strain rate (%/min) 0.99
height/diameter ratio 215
volume (in%) 37.54 |MOISTURE CONTENT
weight (g) 1201.11 _|tare # 86
specific gravity 2.70 wt soil&tare,moist (g) 152607
Imoist density (pcf) 12184 |wtsoil&tare,dry (g) 119447
dry density (pcf) 87.97  |wttare (g) 333.08
volume,solids (in') 9.60 _ |wt moisture (g) 33160
volume,voids (m’) 7.94 wt dry soil (g) 86139
% saturation 113.58% |% moisture 38.50%
TIME DEFLECTION|  AXIAL STRAIN | AREA,CORR | DEVIATOR | SIGMA1 P Q
(min) (i) LOAD (Ibs) (€) ) STRESS (psf) (psh) (vsh) (psh)
0.0 0.00 0.0 0.00% 6.202 0.00 2145.6 2145.6 0
0.5 .03 3.0 0.50% 6.232 6931 221491 2180.26 34.6¢
0 .06 30 0.99% 6.264 68.97 2214.57 2180.08 344
S .09 4.0 49% 6.295 91.50 2237.10 2191.35 45.75
2.0 0.12 4.0 98% 6.327 91.04 2236.64 2191.12 453.52
2.5 0.15 5.0 248% 6.359 11322 2258.82 2202.21 56.61
3.0 0. 5.0 297% 6.392 112.65 2258.25 2201.92 56.32
3.5 0.2 50 3.47% 6.424 207 2257.67 2201.64 56.04
4.0 0.24 6.0 396% 6.458 33.80 2279.40 2212.50 66.90
435 0.27 6.0 4.46% 6.491 33.10 2278.70 2212.15 66.55
5.0 0.30 6.0 4.96% 6.525 324 2278.01 2211.8 66.2
5.5 0.33 7.0 545% 6.559 53.6 2299.28 2222 44 7684 |
6.0 0.36 7.0 5.95% 6.594 52.87 2298.47 2222.04 76.44
6.3 0.39 7.0 6.44% 6.629 5207 2297.67 2221.63 76.03
7.0 042 8.0 6.94% 6.664 72.87 231847 2232.03 8643
15 045 B.0 7.43% 6.700 7195 2317.55 2231.57 8597
0 0.4 8.0 793% 6.73¢ 71.03 2316.63 2231.11 83.51
5 0.5 9.0 8.43% 6.772 9137 2336.97 2241.29 95.69
9.0 0.54 9.0 8.92% 6.809 90.34 2335.94 2240.77 95.17
9.5 0.57 9.0 9.42% 6.846 89.30 2334.90 2240.25 94.65
10.0 0.60 9.0 9.91% 6.884 88.26 2333.86 2239.73 94.13
11.0 0.66 10.0 10.90% 6.961 206.88 2352.4 2249.4 03.44
120 0.72 0.0 89% 7.039 204.58 2350 2247.89 0229
13.0 0.78 1.0 2.89% 7.119 222.50 2368 2256.85 1125
14.0 0.84 2.0 3.88% 7.201 23997 2385.5 2265.59 9.99
150 0.90 20 4.871% 7.285 23721 2382.8 2264.20 8.60
16.0 0.96 13.0 5.86% 137 25398 2399.58 2272.59 2699
170 .02 13.0 6.85% 7.458 25099 2396.59 2271.10 25.50
18.0 .08 40 7.84% 7.548 267.08 2412.68 2279.14 33.54
19.0 .14 4.0 18.83% 7.641 263.85 2409.45 2271.53 3193
20.0 20 5.0 19.82% 7.735 27925 2424.85 2285.22 39.62
SIGMA 1 AT FAILURE:| 238501
TIME TO FAILURE, (min): 15.13 DATE| 11/04/05
DEFLECTION AT FAILURE, (in): 091 TECH| RMW
STRAIN AT FAILURE: 1500% REVIEW| RMW
GOLDER ASSOCIATES INC.
CHERRY HILL,NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH

943-6222.0300
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SAMPLE #:|RD-4 ST-4 CONFINING PRES(psi) 15
18'-20 MOIST DENSITY(pcf)] 121.84
% MOISTURE| 38.50%
STRAIN RATE(%/min)]  0.99
DATE| 11/04/05
CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW
REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #; |RD-5ST-3
943-6222.0300 14'-16'
SAMPLE DATA SKETCH
height (in) 6.014 |conﬁning pressure (psi) 110
diameter (in) 2.870 _ |machine speed (in/min) 0.06
area (in’) 6,469 |strain rate (%/min) 1.00
height/diameter ratio 2.10
volume (in) 3891 |MOISTURE CONTENT
weight (g) 116556 |tare # 25
specific gravity 2.70 wt soildtare,moist (g) 1504.52
lmoist density (pcf) 114.08  |wt soil&tare,dry (g) 1163.66
dry density (pcf) 80.70 __ |wttare (g) 339.58
volume,solids (in*) 18.64  lwt moisture (g) 34086
volume,voids (i 20.27 __ fwtdry soil (g) 824.08
% 102.67% 1% moisture 4136%
TIME DEFLECTION|  AXIAL STRAIN | AREA,CORR | DEVIATOR | SIGMA 1 P Q
(min) @in) LOAD (ibs) () Gin’) STRESS (psf) (psf) (psh) s
0.0 0.00 0.0 0.00% 6.469 0.00 1584 1584 0
0.5 0.03 6.0 0.50% 6.502 132.89 716.89 1650.44 66.44
1.0 0.06 9.0 1.00% 6.534 98.33 782.33 1683.17 99.17
IS 0.09 12.0 1.50% 6.568 263.1 847.11 715.56 3156
2.0 0.12 14.0 2.00% 6.601 30541 889.41 736.71 52.7
2.5 0.15 17.0 2.4%% 6.635 36897 952.97 768.48 844!
3.0 0.18 19.0 299% 6.669 41027 994.27 789.13 205.13
35 021 210 3.49% 6.703 451.12 2035.12 809.56 225.56
4.0 0.24 23.0 3.99% 6.738 49153 2075.53 829.76 245.76
45 0.27 250 44% 6.773 53150 2115.50 849.75 265.75
5.0 0.30 270 4.99% 6.809 571.02 2155.02 869.51 285.51
5.5 0.33 29.0 5.49% 6.845 610.09 2194.09 889.05 305.05
6.0 0.36 30.0 5.9%% 6.88 627.80 2211.80 897.90 31390
6.5 0.39 32.0 6.48% 6.91 666.10 2250.10 917.05 333.05
7.0 042 33.0 6.98% 6.955 68325 2261.25 925.63 341.63
7.5 045 340 7.48% 6.992 700.18 2284.18 934.09 350.09
.0 0.48 35.0 7.98% 7.030 716.89 2300.89 942 45 35845
.5 0.5 36.0 48% 7.069 73338 2317.3 950.69 366.69
9.0 54 37.0 .98% 7.107 749.64 2333.6¢ 958.82 374.82
9.5 .57 38.0 9.48% 7.147 765.68 2349.68 966.84 382.84
10.0 0.60 39.0 9.98% 7.186 78150 2365.50 974.75 390.75
1.0 0.66 40.0 0.97% 7.267 792.65 2376.65 980.33 39633
20 0.72 41.0 1.97% 7.349 80337 2387.37 985.68 401.68
3.0 0.78 41.0 297% 7433 79426 2378.26 981.13 397.13
4.0 0.84 41.0 3.97% 7.520 785.16 2369.16 976.58 392.58
5.0 0.90 40.0 4.97% 7.608 757.12 2341.12 962.56 378.56
6.0 0.96 39.0 5.96% 7.698 729.53 2313.53 948.77 364.77
70 02 390 6.96% 7.791 720.87 2304.87 944.44 360.44
8.0 .08 40.0 1.96% 7.885 73047 2314.47 949.24 365.24
9.0 .14 40.0 8.96% 7.982 721.59 2305.59 944.80 360.80
20.0 20 40.0 ).95% 8.082 712.71 2296.71 940.35 35635
SIGMA 1 AT FAILURE:| 238737
TIME TO FAILURE, (min): 12.00 DATE| 11/04/05
DEFLECTION AT FAILURE, (in): 0.72 TECH| RMW
STRAIN AT FAILURE: 11.97% REVIEW| RMW
GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH
ASTM D 2850
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SAMPLE #:|RD-5 ST-3 CONFINING PRES(psi) 11
14'-16' MOIST DENSITY(pef)| 114.08
% MOISTURE| 41.36%
STRAIN RATE(%/min)]  1.00

CARLSTADT PRP/FACILITY COORDINATOR

943-6222.0300

DATE| 11/04/05
TECH| RMW
REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY



UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH OF SOILS

ASTM D 2850
|
|CARLSTADT PRP/FACILITY COORDINATOR SAMPLE #: |RD-5ST-5
943-6222.0300 28'-30'
SAMPLE DATA SKETCH
height (in) 5.846 |conﬁning pressure (psi) 21.7
diameter (in) 2986 |machine speed (in/min) 0.06
area (in®) 7.003 __|strain rate (%/min) 1.03
height/diameter ratio 1.96
volume (in’) 40.94 |MOISTURE CONTENT
weight (g) 111504 |tare # 80
specific gravity 270 wt soil&tare,moist (g) 1456.52
moist density (pcf) 103.72 _ |wt soil&tare,dry (g) 110741
dry density (pef) 71.19 __ |wttare(g) 34326
volume,solids (m’) 17.30 wt moisture (g) 349.11
volume,voids (i) 23.64  |wtdry sail (g) 764.15
% saturation 90.26% __[% moisture 45.69%
TIME DEFLECTION|  AXIAL STRAIN | AREA,CORR | DEVIATOR | siGMA1 P Q
(min) (in) LOAD (lbs) (52 (in® STRESS (psf) (psf) (ps (psf)
0.0 0.00 0.0 0.00% 7.003 0.00 31248 3124.8 0
0.5 0.03 2.0 0.51% 7.039 24549 3370.29 3247.53 22.75
Ki] 0.06 5.0 03% 7.075 305.2¢ 3430.08 327144 52.64
5 0.09 8.0 .54% 7.112 364.44 3489.24 3307.02 18222
20 0.12 20.0 2.05% 7.150 402.82 3527.62 3326.21 20141
2.5 0.15 23.0 2.57% 7.187 460.82 3585.62 3355.21 23041
3.0 0. 25.0 3.08% 1.225 498.25 3623.05 3373.93 249.13
3.5 0.2 28.0 3.59% 7.264 555.09 3679.89 3402.34 27754
4.0 0.24 30.0 4.11% 7.303 591.57 3716.37 3420.59 295.79
4.5 0.27 320 4.62% 7.342 627.63 3752.43 3438.62 31382
5.0 0.30 330 5.13% 7.382 643.77 3768.57 3446.68 321.88
5.5 0.33 35.0 5.64% 7.422 679.09 3803.89 3464.34 339.54
6.0 0.36 36.0 6.16% 7.462 694.69 3819.49 3472.15 34735
6.5 0.39 370 6.67% 7.503 710.08 3834.88 3479.84 355.04
70 042 33.0 7.18% 1.545 725217 3850.07 3487.43 362.63
15 0.45 380 7.70% 7.587 721.26 3846.06 3485.43 36063 |
.0 0.48 380 821% 7.629 71725 3842.05 3483.42 358.62
.S 0.51 39.0 8.72% 1.672 732.0 3856.81 3490.80 366.00
9.0 0.54 39.0 9.24% 7.715 721.89 3852.69 3488.75 363.95
9.5 0.57 39.0 9.75% 7.759 723.78 3848.58 3486.69 361.89
10.0 0.60 39.0 0.26% 7.804 719.66 3844.46 3484.63 359.83
11.0 0.66 40.0 129% 7.894 729.67 3854.47 3489.64 364.84
20 0.72 400 2.32% 7.986 72123 3846.03 3485.4 360.€
3.0 0.78 40.0 13.34% .08 712.79 3837.59 3481.19 35639
4.0 0.84 400 14.37% .17 70434 3829.14 3476.97 352.17
5.0 0.90 41.0 5.40% 27 71330 3838.10 3481.45 356.65
6.0 0.96 41.0 6.42% .379 704.65 3829.45 3471.12 352.32
7.0 02 41.0 145% 483 695.99 3820.79 3472.80 348.00
8.0 08 41.0 847% .590 68734 3812.14 3468.47 343.67
9.0 1.14 41.0 9.50% 699 678.69 3803.49 3464.14 33934
20.0 1.20 420 20.53% 811 686.38 3811.18 3467.9 343.19
SIGMA 1 ATFAILURE: | 385447
TIME TO FAILURE, (min): 11.00 DATE| 11/03/05
DEFLECTION AT FAILURE, (in): 0.66 TECH| RMW
ISTRAIN AT FAILURE: 11.29% REVIEW] RMW
GOLDER ASSOCIATES INC.

CHERRY HILL,NEW JERSEY



UNCONSOLIDATED/UNDRAINED COMPRESSIVE STRENGTH
ASTM D 2850
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SAMPLE #:|RD-5 ST-5 CONFINING PRES(psi)] 22
28'-30" MOIST DENSITY(peh)| 103.72
% MOISTURE| 45.69%
STRAIN RATE(%/min)]  1.03
DATE| 11/03/05
CARLSTADT PRP/FACILITY COORDINATOR TECH| RMW
943-6222.0300 REVIEW| RMW

GOLDER ASSOCIATES INC.
CHERRY HILL, NEW JERSEY
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AMY 5. GREENE =
ENVIRONMENTAL . I
CONSULTANTS. | T ETVER

November 7, 2005 "NOV -9 205

 Golder Assocites, Ine B GOLDER - NEWARK

24 Commerce Street
Suite 430, 4® Floor
Newark, NJ 07102

RE: ' Task 1 - Wetland Jurisdictional Issues . ¢
. Carlstadt SCP Site - Approximately 5 Acres . -
Carlstadt Boro, Bergen County, NJ
. ASGECI Project 2425

DearMs Dula

AMY S GREENE ENVIRONMENTAL CONSULTANTS INC. (ASGECI) pleased to prepare this letter

report dlscussmg wetland Junsdictlon issues for the proposed replacement of the ‘éxisting bulkhead at the

Carlstadt SCP Site. "The SCP site is located within Carlstadt Boroughi'ii: Bergen County diid is within the

' regulatory ‘boundaries of the ‘NJi Meadowlands' ‘Commissioti “(NIMC).i* The “SCP “site” consists of ‘an

. approxlmately 5 dere area covered with a thick plasti mem“brane, A'shurry :wall- sirrounds the site and
wells are installed through the meiribrant” to puthp arid- tredt grdundwater Roiite 120 ‘(Paterson Plank .

Road). and Gotham Parkway abut the southwestern ‘and’ northwestern site boundaries, réspectively. A

trucking cormnpany is located along the souﬂxea$tem site boundary. . Peach Island Creek runs along the

-northeastern site boundary. Peach Island Creek drains to Berry s Creek, whlch eventually dlscharges to
the Hackensack River. . . . o

Based on our-conversation regarding the area of activity and the ﬁeld mvestxgauon performed on October
5, 2004, the proposed activities will be limited to inland of the bulkhead/mean high water line. The
. following is a brief description of the weﬂand/open water Junsdlctlonal issues for the pro;ect

Wetlands ' .
As prov1ded in the NJDEP Freshwater Wetlands Protection Act rilles (N JA.C 7 7A-2 9), freshwater
wetlands, wetland transition areas and open waters located within the jurisdiction boundaries of the NJ
Meadowlands are not regulated by the NJDEP and do not require a freshwater wetland, transition area
waiver or open water fill permit. The USACOE has jurisdiction over fill activities in wetlands and open
waters in the NJ Meadowlands under Section 404 of the Federal Clean Water Act. During the field
- investigation performed by ASGECI on October 5, 2004, no wetland or upland vegetation was identified
along the creek. A d.ramage channel, lined with plastxc surrounds the site perimeter. Emergent wetland
vegeétation, including sp1ke rush (Eleocharis spp.), tice cut’ grass (Leersta oryzoides), ‘common cattail
(Typha spp.)'and a few cornmon reed (Phragmztes australts), are-found in a few potided areas within the
plastic lined ditch.: No additional vegetation ' was.f6iind ‘onsite’ diie to the plastic mefibrane. - Although
some hydrophytic vegetation 6ccurs onsite, within dramageways around the site perimeter, it will'not be
- regulated as'a “jurisdictional wetland” by the USACOE since if has formed within Water that pools on the
plastic membrane. Therefore, there are no wetlands onsite that would be regulated by the USACOE. A

908 788 9676 WWW. amygreene com mall@arnygreene com fax 908.788. 6788 4 Walter E. Foran Blvd. Suite 209 Flemington, N] 08822
Pennsylvania O_)ﬁces Easton 610.250.0733 New Cumberland 717.932.9495
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" wetland and open water delineation is not required. to be performed within the pro]ect site, The .
only areas regulated by the USACOE are the tidal waters of Peach Island Creek. .

Since the bulkhead is proposed to be replaced landward of the exxsung bulkhead, and no ﬁllmg activities:

. are proposed in Peach Island Creek, no approval from the USACE would be required for this: project.

In addition, the NJDEP will not regulate wetlands, wetland transition areas or open waters under the
Freshwater Wetlands Protection Act rules (N.JA.C. 7:7A) since the project is located w'lthm the NJ
Meadowlands. -

It is recommended that a request for a Jurisdictional Determination (JD). be submxtted to the Umted States
Army Corps of Engineers (USACE) to confirm that no Section 404 permit-is required, It is also .
recommended that a Jurisdictional Determination to determine the need for a Stream Encroachment
Permit be submitted to NJDEP. The JD requests should irfclude a site plan mdxcatmg that the proposed
project will not disturb areas waterward of the bulkhead.

Do not hesmte to contact me at extenszon 32 if you have any. questlons regardmg thm preliminary
assessment. . ,

Very truly yours,

AMY S. GREENE ENVIRONMENTAL
CONSULTANTS, INC.

Anne M. Magharo W
Project Manager

AMM/CWH/asg






August 1, 2005 Project No.: 943-6222.301

DESIGN MEMORANDUM
(Revised May 3,2007 by Amy Dula)

To:  Mark F. McNeilly, P.E.
From: Daniel Gorman
Cc: Bobllles
Re:  100-year and 500-year Flood Elevations
216 Patterson Plank Road Site
Carlstadt, Bergen County, New Jersey
Attachments: Figure 1: Flood Insurance Rate Map (FIRM) with Site boundaries delineated

References:  Flood Insurance Study (FIS), Bergen County, New Jersey, December 8, 1998

As requested, I obtained electronic copies of the Flood Insurance Study (FIS) and associated
flood maps for the subject property. Said FIS and maps were prepared by the Federal Emergency

. Management Agency (FEMA).

For the subject property, the 100-yr and 500-yr flood elevations for two (2) survey nodes are as
follows:

e Node 60 (see Figure 1)

o 100-yr Elevation: 8.2-feet

o 500-yr Elevation: 8.7-feet
e Node 61 (see Figure 1)

o 100-yr Elevation: 8.3-feet

o 500-yr Elevation: 8.7-feet
See attached for approximate limits of the subject property superimposed on the corresponding
FEMA Flood Insurance Rate Map (FIRM) for the area of concern. Node 60 is at the confluence
of Berry’s and Peach Island Creeks, which is located 2,000 feet northwest of the Site (see
Figurel). Node 61 is located 750 feet east of the Site (see Figure 1).

As can be seen from Figure 1, a majority of the subject property resides within the 100-yr
. floodplain, and practically the entire site resides within the 500-yr floodplain.

Golder Associates Pagel of 2



Design Memorandum August 1, 2005
Floodplain Elevation Assessment 2- Project No. 943-6222

Therefore, it is recommended that the following flood elevations be used for design purposes:
e  100-yr Floodplain: EL 8.3-feet

e 500-yr Floodplain: El. 8.7-feet

Elevations presented herein are with respect to the National Geodetic Vertical Datum of 1929
(NVGD 1929), or mean sea level, which is 1.10 feet above the North American Vertical Datum of

1988 (NAVD 1988).

Golder Associates Page 2 of 2



APPROXIMATE SCALE

FIRM

FLOOD INSURANCE RATE MAP

BERGEN COUNTY,
NEW JERSEY
(ALL JURISDICTIONS)

PANEL 254 OF 332

{SEE MAP INDEX FOH PANELS NDT PRINTED)

PAKEL SRR
o

EEE X

MAP NUMBER
34003C0254 F

EFFECTIVE DATE :
SEPTEMBER 20, 1995

This Is an official copy of a porlion of the above referenced flood mep. It was exiracted

using F-MIT Version 1.0. This map does nol reflect changes or amendments which

4 may have been made subsequent to the date on the {itle bicck. Futher information
abwlmmlnmmmumWnﬂwdhmdmmhuWeu
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SUBJECT: Infinite Veneer Stability Analysis

Golder Job No.: 943-6222 Made by: VEF Date: 10/26/06
Associates | ger: carlstadt Checked: DKL Sheet 106
Reviewed: MFM
OBJECTIVE: To evaluate the required minimum shear strength parameters to provide an

METHOD:

acceptable factor-of-safety against veneer instability using infinite slope
analysis and considering the proposed cap configuration and during
construction.

Methodology based on References Nos. 1, 2, and 3 to evaluate proposed
Landfill cap on maximum 10% slopes. The veneer stability analysis
considered the typically encountered case as follows:

Case 1:

Case 2:

Case 3:

Drained Cover Soil with Construction Loads: Considers veneer
stability of the proposed geosynthetic cap configuration with the
addition of construction loading and without additional induced
seepage forces resulting from a hydraulic head build-up upon the
barrier layer. This case is representative of a geosynthetic cap
designed using water balance methods with a geocomposite
drainage layer that results in a ‘no head’ condition on steeper
slopes.

Drained Cover Soil with Construction Loads: Considers veneer
stability of the proposed geosynthetic cap configuration with the
addition of construction loading and without additional induced
seepage forces resulting from a hydraulic head build-up upon the
barrier layer. This case is representative of a geosynthetic cap
designed using water balance methods with a geocomposite
drainage layer that results in a ‘no head’ condition on steeper
slopes.

Undrained Cover Soil with Construction Loads: Considers
veneer stability of the proposed geosynthetic cap configuration
with the addition of construction loading and with additional
induced seepage forces resulting from a hydraulic head build-up
upon the barrier layer. A “head” of 6-inches is assumed.

The friction angle typically associated with the GCL/geomembrane
interface of 25.3 degrees is provided. Based upon this information, the
factor is safety was calculated for each scenario.

Golder Assoclates



SUBJECT: Infinite Veneer Stability Analysis

Golder Job No.: 943-6222 Made by: VEF Date: 10/26/06
Associates | e Carlstaat Checked: DKL Sheet 2 of 6
Reviewed: MFM
REFERENCES: 1. “Stability of Lined Slopes at Landfills and Surface Impoundments,” D.

ASSUMPTIONS:

H. Mitchell, M. A. McLean and T. E. Gates, EPA 600/2-89/057.

2. “Final Covers for Solid Waste Landfills and Abandoned Dumps,” R.
Koermner and D. Daniel, 1997.

3. “Designing with Geosynthetics,” 4% edition, R. Koerner, 1998.
4. “Soil-Mechanics in Engineering Practice,” 2™ edition, K. Terzaghi and
R.B. Peck, 1967.

5. “Geosynthetic Design Guidance for Hazardous Waste Landfill Cells
and Surface Impoundments,” R. Koerner and G. N. Richardson, 1987.

6. “Interfacial Friction Study of Cap and Liner Components for Landfill
Design,” M. M. Koutsourais, C. J. Sprague and R. C. Pucetas,
Proceedings of the 4™ GRI Seminar (December 1990).

7. Labortory Testing by Golder Associates Inc.

1. Maximum cap slopes to be constructed will not exceed 10%
2. Proposed geosynthetic cap configuration is as follows:

FNAL G=RACE

€" VECET&TE S.P=2=~

-8 ZOVTR SOIL

SEONIMEIS TR

SEARAESL LAMR

LA NI U R BRI TR 7 KT AN
CRATNG FILL

GTLErNTHTTL €L &Y LNFP IVARMMG T-ITKREZE,

5. BTFADE PN N R N N NN s
. . oz

3. Cover and bedding/cushion soils will be a predominately granular (zero
cohesion), free-draining material with a moist unit weight of 110 pcf
and saturated unit weight of 120 pcf.

4. Slopes length shall be sufficiently long to presume infinite analysis
valid (i.e., cap thickness << slope length).

5. Geomembrane (GM) shall be a textured (both sides), very
flexible/linear low-density polyethylene geomembrane.

6. As otherwise stated in the calculations.

Golder Associates
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Golder
Associates

SUBJECT: Infinite Veneer Stability Analysis

Job No.: 943-6222 Made by: VEF Date: 10/26/06
Ref.: Carlstadt Checked: DKL Sheet 3 of 6
Reviewed: MFM

CAILCULATIONS:

DEFINITIONS:

CONCLUSIONS:

7. Pressure distribution area is assumed to occur at a 30° distribution

angle and is calculated as shown below.

W, = P
24 *(wH2*tano*T)
Attached.
B = slopeangle
$rq = minimum required interface friction angle

Yw = unit weight of water = 62.4 pcf
= moist unit weight of cover soil
Y = saturated unit weight of cover soil

ys = buoyant unit weight of cover so0il = ygu - Yw
ca = adhesion

T = thickness of cover soil

h = saturated thickness

w = width of Equipment track

1 = length of Equipment track

W = Weight of Equipment

W. = Weight of Equipment per unit arca

a = Angle of distribution

Based on the methodology and assumptions stated above and the specified

shear strength parameters (represented by

friction angle and

cohesion/adhesion), the factors of safety for three scenarios were calculated

and are shown in the table below.

Table 1
Minimum Required Shear Strength
Head (fest) Cohesion/
Factor of Safety Friction Angle Adhesion
217 25.3° 0 0
1.89 17.6° 0 50 psf
2.05 25.3° 05 0

Golder Associates




October 2006 Infinite Slope Stability Analysis

Case 1: Drained Cover Soil with Construction Loading

Carlstadt Site

943-6222

Moist Unit Weight of Soil (y): 110 pcf
Saturated Unit Weight of Soil (v..): 120 pcf
Thickness of Soil (T): 2 feet

Slope Angle (B):  5.71 degrees

Unit Weight of Water (y,): 62.4 pcf
Depth of Water (d): 0 feet

Citical Friction Angle (¢,,): 17.6 degrees
Adhesion (c,): 50 psf

Weight of the Equiptment: 32890 1b
Track Length 10.25 fi
Track Width 2.8 ft
Weight per Unit Area (We): 314 psf
Description fo Equipment: CAT D6M LGP
Acceleration Force (o) 02g

Load Distribution 30 degrees

FS = fy(T-d)H(yearvy)d + WelcosBtand + ¢,

[y{T-d)+(Yaa)d + W,]sinf+Wexct

FS= 1.89

Golder Associates



October 2006

Infinite Slope Stability Analysis
Carlstadt Site

Case 2: Drained Cover Soil with Construction Loading

943-6222

Moist Unit Weight of Soil (v): 110 pcf
Saturated Unit Weight of Soil (v,.): 120 pcf
Thickness of Soil (T): 2 feet
Slope Angle (B):  5.71 degrees
Unit Weight of Water (v.): 62.4 pcf
Depth of Water (d): 0 feet FS = [y(T-d)*(Yuarye)d + Welcosftané + c,
[r(T-d)HYeardd + WelsinB+Wesa
Citical Friction Angle (9.,): 25.3 degrees
Adhesion (c,): 0 psf
FS= 2.17
Weight of the Equiptment: 32890 1b
Track Length 10.25 ft
Track Width 28 ft
Weight per Unit Area (We): 314 psf
Description fo Equipment: CAT D6M LGP
Acceleration Force (a) 02 g
Load Distribution 30 degrees

Golder Assoclates



October 2006 Infinite Slope Stability Analysis 943-6222
Carlstadt Site

Case 3: Undrained Cover Soil with Construction Loading
Moist Unit Weight of Soil (y): 110 pcf

Saturated Unit Weight of Soil (v): 120 pcf

Thickness of Soil (T): 2 feet

Slope Angle (B):  5.71 degrees

Unit Weight of Water (y,): 62.4 pcf

Depth of Water (d): 0.5 feet FS = [y(T-d)+(Yearyw)d + W,]cosfitand + ¢,
Br(T-d)1+yea)d + W]sinf+Wera

Citical Friction Angle ($,,): 25.3 degrees
Adhesion (c,): 0 psf
FS= 2.05
Weight of the Equiptment: 32890 1b
Track Length 1025 ft
Track Width 2.8 ft
Weight per Unit Area (We): 314 psf
Description fo Equipment: CAT D6M LGP
Acceleration Force (a) 02g
Load Distribution 30 degrees

Golder Assoclates
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Case 4: Saturated Cover Soll without Construction Loading

Moist Unit Wight of Soil (y,): 110 pof v
Saturated Unit Welght of Soll (y,¢): 120 pef
Thickness of Soll (T): 2 feet
Siope Angle ( B): sn degrees
Unlt Welght of Soll (7.): €24  pof g 2T =d) (7, ~ 7,)d + W Joos ftan +c,
Depthof Water (d): . 2 foet [y AT —d)+(7,,)d + W Jsin f+F
Critical Friction Angle( ¢ o, ): 253 degrees
' Ad‘m’ (.ca): 0 psf Fs= 227
Weight of the Equipment: 32300 b
Track Length: . 1025 feet
Track Widih: 238 feet
Welght per Unit Area (W, ): o psf
Descriptiong of Equipment: CAT DGM LGP
Acceleration Force ( g): 02 g
Load Distribution: 30 degrees
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Table 1 - Preliminary Geotechnical Design Parameters

Index Congsolidation Parameters
Material/Strata Properties e |ocr| » Compression Indices Compression Ratlos c, Strength Parameters
PAEAL ‘1 G | G [ C [G/C[Chited[Clire) | Ctivey r | ¢ [s,

Imported Fill Materials:
Common, Grading Fill {120 1.0 33 0
Structural Fill 120 1.0 33 0
Subsurface Deposits;
Fill lZOH 0.7] 1.5 {200] 0.15 | 0.01 { 0.00 | 0.02] 0.088 0.006 0.002 0.40 33 0
Meadow Mat/Peat 80 (300 9.0f 1.0 ] 200] 6.00 | 0.50 | 0.36 | 0.06 0.600 0.050 0.036 1.00 0 " 1100
Organic Silt/Clay 110{120}40{2.0] 1.5 | 900} 0.90 | 0.01 0.05 | 0.05| 0.300 0.003 0.015 0.20 0 200
Upper Varved Clay 120 30 |20{0.8] 2.0 [4000] 0.40 | 0.03 0.02 ] 0.04] 0222 0.017 0.009 0.20 0 600
Lower Varved Clay 1151 50 {30{1.1] 2.0 {2500] 0.60 | 0.03 | 0.02 | 0.04 0.286 0.014 0.011 0.30 0 400
Glacial Till 120{ 10{ 5 [0.6] 6.0 {8000] 0.16 | 0.01 | 0.01 | 0.04 0.100 0.006 0.004 0.35 28 200
Legend:
Yeu = Unit Weight, loa/f” (psf)
W, = Natural Water Content, %
PI = Plasticity Index
¢, = Initial Void Ratio
OCR = Preconsolidation Pressure
P, = Initial Void Ratio
C, = Compressibility Index
C, = Recompression Index
Ca= Secondary Compression Index
Cy = Cocfficient of Consolidation, f*/day
1= Internal Friction Angle, degrees
¢ = Cohesion, Iba/ft* (psf)
S, = Existing Mobilized Undrained Shear Strength, Iba/ft* (psf) .

Notes;

8) Design values shown herein are based on

geotechnical engineering judgment.
b)C,de,vahesvuywithlond,mdvnlmuhnwnhmhtypimﬂycmpondmaloadineummofsz;
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(Joﬁ B - Subject: .. PERIMETER CHANN “I N--95% : .
. 7vRef Carlstadt” " Checkby: e\ - Sheet Lof 15
OBJECTIVE: To determine the channel depths necessary to convey all stormwater flow from
. the new vegetated cap at the Carlstadt site.
REFERENCES: 1) Figure entitled, “Grading and Surface Water Management Plan,” prepared by
Golder Associates, dated 10/20/06.
2) USDA, Soil Conservation Service, "Technical Release No. 55: Urban
Hydrology for Small Watersheds” (TR-55), June, 1986.
METHOD:

Based upon the peak runoff value obtained in the following calculations}2 use a spreadsheet which
implements Manning’s equation for open chamme! flow (i.e. Q = [1.49 /n] §'? Rh*® A) to determine the
required flow depths for the given geometry of the channels.

CALCULATIONS:

- The calculations invelved a two-step process, wherein the peak flow entering the channel was calculated
and the design of the channel was evaluated.

Peak Flow Calculation

The TR-55 computer program was used to determine the peak runoff for each drainage area. This
program requires several input parameter such as:

Rainfall Type — Type III (see sheet 4 of 15);

Design Storm - 25-year, 24-hour storm (6.25 inches) (see sheet 5 of 135);
Drainage Area (as described below);

Curve Number (as described below); and

Time of Concentration (as described below).

¢ & 8 s 0

Drainage Area

The site was divided into three drainage areas, as follows:
®  One draining to the eastern perimeter channel (Drainage Area A);
¢ One draining to the western perimeter channel (Drainage Ares B); and,
& One draining toward the Creek (Drainage Area C).

These areas were determined through the use of AutoCAD (see sheet 6 of 15) as:

Drainage Area Area (s.f) Area (acres)
A 93,225 2.14
B 56,493 1.30
C 109,329 2.51




GOLDER __ Subject: ___ PER CHANNEL DESIGN ~95%
ASSOCIATES - Job No::943-6222 - y;;VEF - Date: 1025606
o Ref Cladstadt o Cheekbyr: e A Shect: 20f15 -

Curve Number

The Curve Number of 79 was used for the closed, vegetated condition, conservatively assuming
hydrologic soil type C (from Table 2-2a — open space, fair condition) (see Sheet 7 of 15). This will
provide conservative higher flow rates than anticipated from the expected good stand of vegetation at the
Site.

Time of Concentration

The time of concentration (T), the length of time for runoff to travel from the most hydrology distant
point within a drainage area, was determined for the drainage area, using methods outlined in Reference
2 (see sheet 6 of 15 for location). The time of concentration for each drainage area (see sheet 8 of 15 for
calculation) is summarized below:

Peak Runoff

The peak runoff for stormwater from each drainage area was computed using the TR-55 sofiware (see

Drainage Area T; (hrs)
A 0.343
B 0.280
C 0.432

sheet 9 through 14 of 15), as summarized below:

Drainage Area | Perimeter Channel Q{cfs)
A Eastern 6
B Western _ 4
C Sheet Pile Wall 7

Channel Design Evaluation

Based on the calculated maximum peak flow of stormwater runoff, the design of the perimeter channels
were determined. In determining the overall depths of the perimeter channels, the Manning’s Equation
for open channel flow was utilized. An Excel spreadsheet (see Sheet 15 of 15) was used to vary channel
depths to determine the most appropriate channel depth for the corresponding channel lining. The
Manning’s Equation is as follows:

Q=(149xR, " xAxSHm

Q = channel flow rate (cfs)

Ry = hydraulic radius of channel = A/P (ft)
A = cross-sectional area of flow (ft?)

P = wetted perimeter of flow (ft)

S = chammel slope (ft/ft)

n = Manning’s coefficient



GOLDER __~ Subject: ~ - PERIMETER CHANNELDBSIGN —93% ...
ASSOCIATES ' Job Ne: 943-6292 . -Made'by; VEF .- Date: 10/25/06 -
SR T Refe o Curlstad Check by: ., heet: 3 of 15
' oo el T Reviewby: WP 008 00

Hydraulic Radius, Cross Sectional Area, and Wetted Perimeter

Hydraulic ra:iius, cross sectional area, and wetted perimeter of flow are dependent on the channel
dimension and depth of flow. These parameters are determined by the shape of the channel, channel side
slopes, and flow depth.

Channel Slope

The slope for each perimeter channel was estimated as 0.8%. Check for localized minimum and
maximum siopes of 0.5% and 1.5%, respectively.

Manning's Coefficient
The Manning’s coefficient (“n") is a resistance factor related to surface roughness, chanmel irregularity,
obstructions in the channel, and channel alignment. It is assumed that the side slopes of the channel are

grass lined and the bottom is gravel lined. Using this combination of linings, Manning’s coefficient of
0.033 was used.,

CLUSION:

The proposed perimeter channel will have a 3-foot base with, 2H:1V sideslopes, and a final depth of 1.2
feet, which provides a minimum of 0.5 feet of freeboard.
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Precipitation Frequency Data Server Page 1 of 5
Shaet Sé IS
POINT PRECIPITATION
FREQUENCY ESTIMATES

FROM NOAA ATLAS 14

New Jersey 40.848 N 74.092 W 111 feet
from "Precipitation-Frequency Atlg of the Unlted States® NOAA Atlss 14, Volams 2, Version 2 (drafi)
G.M. Bormin, D. Todd, B. Lin, T, WMY&MD Riley
# NOAA, Nationsl Weather Service, Sitver Spring, Maryland, 2004
smma:mmszoos

e R R e
Precnpitauon Frequency Estimates (inches)
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8 Pleose read disclajmer for more information.
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EXISTING GROUND CONTOURS
—————.-—— EDGE OF STREAM
—%—x—X—X EXISTING FENCE

DEED BOOK 5714 PAGE 58
BERGEN COUNTY S

K— X —X —X —X —

= — ——  PROPERTY UNE

OFFICE TRAILER ~

T0 BE REMOVED) e e e e e EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)

........ mmmmm-  NEW SHEET PILE WALL
WEIR (SEE NOTE 5)

o DEED BOOK 5714 PAGE 58
BERGEN COUNTY SEWER AUTHORITY & X SPOT ELEVATION

—— e ——— LIMITS OF NEW GEOMEMBRANE

1
EXISTING BUILDING STRUGTURE
(10 B

43—  PROPOSED GROUND CONTOURS

SILT FENCE, SEE DETAIL @

TEMPORARY STABILIZED CONSTRUCTION ENTRANCE,
SEE DETAIL @

PERIMETER DRAINAGE CHANNEL (SEE DETAILS @AND )

NEW PERIMETER ACCESS ROAD AND PARKING AREAS

(SEE DETAILS @AND @)

NOTES

1.} ALL LOCATICNS ARE APPROXIMATE.

gnéEMPORARY EROSION AND SEDIMENT CONTROL MEASURES AND LOCATIONS SHOWN
N ARE GENERAL MEASURES TO BE INSTALLFD DURING CONSTRUCTION, EXACT
LOCATICNS, SIZES, AND TYPES CF TEMPORARY MEASURES WiLL BE SELECTED BY THE
CONTRACTOR BASED UPON ITS CONSTRUCTION SEQUENCING.

3.) CONTRACTOR SHALL BE REQUIRED TO SUBMIT 7O THE REMEDIAL DESIGNER AND/OR
muups REPRESENTATIVE FOR FAVORABLE REVIEW AN EROSION AND SEDIMENT CONTROL

SHCOWING THEIR CONSTRUCTICN SEQUERCING AND PROFDSED TEMPCRARY EROSION
AND 'SEDIMENT CONTROL MEASURES 70 BE IMPLEMENTED,

4.) TEMPORARY EROSION AND SEDIMENT CONTROL MEASURES SHALL BE CONS’TRUCTED
AND MAINTAINED /N COMPUANCE WITH THE RECOMMENDATICNS INCLUCED IN THi
“STANDARDS FOR SOIL EROSION AND SECIMENT CONTROL IN NEW JERSEY.”

S&QJRFACE WATER FLOWS SHALL BE CONVEYED TO PEACH ISLAND CREEK VIA THE
PERIMETER DRAINAGE CHANNELS, AND DISCHARGE TO CREEK THROUGH A SERIES OF WEIRS
IN THE TOPS OF THE SHEET PILE WALLS.

5. SEE SECTON 2125 CF TECHNICAL SPECIFICATIONS FCR ADDITIONAL DETAILS AND
NRE‘&?JTS RELATED TO THE SPECIFIED TEMPORARY ERCSION AND SEDIMENT CONTROL

EXISTING HBLDING

(10 BE\Q

AN

e
8%
/

BLOCK 124

|
avod XNV'1d NOS¥aLYd

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074-02-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5,” DATED DECEMBER 8,
2005, PREPARED BY PROMAPS.

2.} HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE CQORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD B3). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD 8B).

' 2 2 3
—t m. LE FEET
{RACT 2 smTAT\ON—UF T\“-—)
7;;5 JakEn BY GRAUTOR WTHOUTREP e —- - \ Y ot e i
_ s : ' = 216 PATERSON PLANK ROAD SITE

PRE-FINAL (95%) DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY

Del 29, 7008 = 12;41pm

sroac SOIL EROSION AND
SEDIMENT CONTROL PLAN
N/L CAROLINA FREIGHT CARRIERS
N3 Authorizction JRACAIIINOIE PRAFET No. 943-6222 | FILE No. 9435222M004

DEED BOOK 6408 PAGE 144

S FIGURE 6

Phlh:dclphm USA REVIEW

DESGN | VEF | 10/10/06 | SCALE AS SHOWN[REV. O
GO]dE]_' CADD | RG | 10/10/08

e —

rowing Te: D438222MT04. dwy




Table 2-2a.—Runoff curve numbers for urhan areas}

Skat 7of 15

Curve numbers for

Cover deseription hydrologic =oil group—
-
Average percent
Cover type and hydrologic condition impervious area? A B C D
Fully developed urban areas fvegetation established)
Open space {lawns, parks, golf courses, cemeteries,

ete.): -

" Poor condition {grass cover < 50%) .............. 68 i) 59
Fair condition (grass cover 50% to 75%)........ res 49 - 69 & .
Goodcondition(grasscover>75%).............. 39 61 80

Impervious areas: '

Paved parking lots, roofs, driveways, ete. '

{excluding right-of-way). .....ovvvvivveneennnn. .. 98 93 98 a3 -

Streets and roads:

Paved; curbs and storm sewers {excluding )
rightof-way) .. .ooovriiiiiiiiiiieian s, 98 98 98 a3
Paved; open ditches (including rightofway) ....... 83 89 92 a3
Gravel {including right-of-way) ................... 76 85 89 a1
Dirt (including right-ofway) ...... reseriraaas RN 72 82 ¥ 87 89
Western desert urban areas:

Natural desert landseaping (pervious areas onlyr.. . 63 17 8 5]

Artificial desert landscapjng (impervious weed
barrier, desert shrub with 1- to 2-inch sand
or gravel mulch and basin borders). .............. 96 96 96 o6

Urban districts:
Commercial and business..........coeveennnnnn.... 85 29 92 9 253
Industrial...............iivieol ... rvreienaas 72 81 88 91 i3]
Residential districts by average lot size:

1/8 acre or less (town houses)....... 65 . 77 85 2 b4

14 acre ..... eerenens 38 61 5 83 §7

BB atre «oouniit it 30 57 72 81 &

1Z2aere covovvvnnnan..... cevieenes 25 54 70 80 &,

Lacre....... reeneanens Cerevesrennan terrrenans . 20 51 68 79 b3

PV (- frreamarans fereneseansciaianeas 12 46 65 T 2

Developing urban areas
Newly graded areas (pervious areas only,
no vegetation) . ... L. e rii 86 91 84

Idle lands (CN's are determined using cover types
similar to those in table 2-2¢),

‘Average runoff condition, and I, = 0.2S.

*The average percent impervious area shown was used to develop the composite CN's. Other sssumptions are ax Tollows: impercious areas
are directly connecter] to the distinuge system, impervious arews have 0 UN of 9%, and pervinus avens are consilerad eyuivalent te vpen
space in good hydmlogic condition, CN's for other combinutions of conditions méy be computed using lgare 228 or 2.4,

PN xhown wre equivadent to those of pasture. Compuosite CN's nity be computed fivr other combinations of Hpen AN CWer (¥, R
WConpmite CN'z for natural desert landseaping should be compnted using fgures 23 or 2.4 hased on the impervinus aren percentigre (0N

= 98) and the pervious ween CN, The pervinus arex CN's are nssumerd eyuivalent o desert shrub in ponr hydmlogic condition,

Zomposite CNs to use for the design of temporary mensures during grading and construction should be eomputed uxing freure 220 e 24,
-ased on the degree of tlevelupment (impervious uren pereentage) anil the CN's for the newly mded pervious areas.

(210-VI.TR-55, Second Ed., June 19886)




Time of Concentration Calculation St & % /5

Project Carlstadt By: VEF Date: _ 10/25/2006
Location Caristadt, New Jersey Checked: Date:

Condition Closure - vegelated

—
Watershed A B c

Segment1 | Segment{ | Segment {
SHEET FLOW {Application to T, only)

1. Surface Description _vegetated | vegetated | vegetated

2. Manning's roughness coefficient, n 0.24 0.24 0.24

3. Flow Length, L (total L<300ft) fi. 180 140 240

4. Two-yr 24-hr rainfall, P, in. 33 3.3 33

5. Land slope, s ./ 0.025 0.025 0.025

6. Ty=0.007 (n)** ™ 0.343 0.280 0.432
Pﬂas 50.4

Shallow Concentrated Flow

7. Surface description {paved or unpaved)
8. Flowlength, L f.

9, Watercourse siope, s ft./ft.
10. Average velocity, V (figure 3-1) ft./s.

1. Te=L____ hr,

3600V

Channel Flow

12. Cross Sectional flow areg, a .2

13. Wetted perimeter, p,, ft.

14. Hydraulic radius, r = a/p,, ft.

15. Channel slope, s fi./fl.

16. Manning's roughness coeffienct, n

17. V=149 B 12 05

n

18. Flow Length, L fi.

19. Tt = L/3600 V hr.
20. Total Tc from sheet, shaliow, and channel fiow hr, 0.343 0.280 0.432




Quick TR-55 Version: 5.46 S/N: Page 1

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
{24 hr. Duration Storm)

Executed: 10-25-2006 13:10:1%
Watershed file: --> c:\pondpack\CLST-25 .WSD
Hydrograph file: --> c:\pondpack\CLST-25 .HYD

PRELIMINARY PERIMETER CHANNEL DESIGN

>»>> Input Parameters Used to Compute Hydrograph <<<c«

A o W . ST WY Ae e w e e W WS e W W s A b e e e e e am Hm e v A = = A A A

Subarea AREA CcN Te * Tt Precip. | Runoff Ia/p
Description {acres) {hrs) {hrs) {in) | (in) input/used
A 2.14 79.0 0.30 0.00 6.25 | 3.90 09 10
B 1.30 79.0 0.30 0.00 6.25 I 3.90 09 10
C 2.51 79.0 0.40 0.00 6.25 ] 3.90 .09 10

O s s - v e o o~ e " h . .y > - e = e W e e e e A Wk WA v A W Ak A o Ak S e e e e e A Y e e e e v . . o W

* Travel time from subarea outfall to composite watershed outfall point.
Total area = 5.95 acres or 0.00930 sg.mi
Peak discharge = 17 cfs

>>>> Computer Modifications of Input Parameters <<<<<

A M e e e A wm MR e e e dm e el S e e L am e - o e A e we e % Wb e e e G A e A e b M W A A A A e e . v v . o

Input Values Rounded Values Ia/p
Subarea Tc * T Tc * Tt Interpolated Ia/p
Description (hr} {hr) {hr) {hr} (Yes/No) Messages
A 0.34 0.00 0.30 0.00 No Computed Ia/p < .1
B 0.28 0.00 0.30 0.00 No Computed Ia/p < .1
c 0.43 0.00 0.40 0.00 No Computed Ia/p < .1

* Travel time from subarea outfall to composite watershed outfall point.
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Quick TR-55 Version: 5.46 S§/N: Page 2

TR-55 TABULAR HYDROGRAPH METHCD
Type III Distribution
{24 hr. Duration Storm)

Executed: 10-25-2006 13:10:19%
Watershed file: -~-> c¢:\pondpack\CLST-25 .WSD
. Hydrograph file: --> ¢:\pondpack\CLST-25 .HYD

PRELIMINARY PERIMETER CHANNEL DESBIGN

»>>>> Summary of Subarea Times to Peak <<<<

Peak Discharge at Time to Peak at
Composite Outfall Composite Outfall

Subarea (cfs) (hrs)
A [ 12.3
B 4 12.4
C 7 12.5

Composite Watershed 17 12.5
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Quick TR-55 Version: 5.46 3/N: Page 3

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
{24 hr. Duration Storm)

Executed: 10-25-2006 13:10:19
Watershed file: --> c:\pondpack\CLST-25 .WSD
Hydrograph file: --> c:\pondpack\CLST-25 .HYD

PRELIMINARY PERIMETER CHANNEL DESIGN
Composite Hydrograph Summary (cfs)

Subarea 11.0 11.3 11.6 11.9 12.0 12.1 12.2 12.3 12.4
Description hr hr hr hr hr hr hr hr hr
A 0 ] 1 1 2 2 4 6 6
B 0 0 o 1 1 1 2 3 4
C 0 0 1 1 1 2 3 5 6
Total {cfs) 0 0 2 3 4 5 S 14 16

Bubarea 12.5 12.6 12.7 12.8 13.0 13.2 13.4 13.6 13.8
Description hr hr hr hr hr hr hr hr hr
A 6 5 4 3 2 1 1 1 1
B 4 3 2 2 1 1 1 0 0
(o) 7 6 5 4 2 2 1 1 1

W e e am e e e e e e e e et dm  w Me N W W M M UR e Wh G 6 e e M e e e e o e T A = = - - = - e An - - - ——— e -

Total {cfs) 17 14 11 9 5 4 3 2 2



Shak (20f (S

Quick TR-55 Version: 5.46 S/N: Page 4

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
{24 hr. Duration Storm)

Executed: 10-25-2006 13:10:19
Watershed file: ~-»> c:\pondpack\CLST-25 .WSD
» HRydrograph file: --> c:\pondpack\CLST-25 .HYD

PRELIMINARY PERIMETER CHANNEL DESIGN

Composite Hydrograph Summary (cfs)

AR AR e e e e e e e e e e e e e ar 4m e e W e W e e e e e e e . N A e e . - . -

Subarea 14.0 14.3 14.6 15.0 15.5 16.0 16.5 17.0 17.5
Description hr hr hx hr hr hr hr hr hr
A 1 1 1 1 0 0 0 0 0
B 0 0 0 0 0 0 0 0 0
c 1 1 1 1 1 Q 0 0 ]
Total {cfs) 2 2 2 2 i 0 0 0 0
Subarea 18.0 13.0 20.0 22.0 26.0
Description hr hr hr hr hr
A 0 0 0 0 0
B 0 0 0 0 0
C 0 0 0 o 0

o e e MR e e e dm 4 M e R e 4m A e e M M M A e M W e e e e e e = = am e - . = = i m W e - - - -

Total (cfs} 0 0 0 0 0



Shed (3 a-'{: (S
. Quick TR-55 Version: S.46 S/N: Page S
TR~-55 TABULAR HYDROGRAPH METHOD

Type III Distribution
{24 hr. Duration Storm)

. Executed: 10-25-2006 13:10:19
Watershed file: --> c:\pondpack\CLST-25 .WSD
Hydrograph file: --> c:\pondpack\CLST-25 .HYD

PRELIMINARY PERIMETER CHANNEL DESIGN

Time Flow Time Plow
{hrs) {cfs) {hrs) (cEs)
11.0 0 14.8 2
11.1 0 14.9 2
11.2 0 15.90 2
11.3 0 15.1 2
11.4 1 15.2 2
11.5 1 15.3 1
11.6 2 15.4 1
11.7 2 15.8 1
11.8 3 15.6 1
. 11.9 3 15.7 1
12.0 4 15.8 0
12.1 5 15.9 D
12.2 9 16.0 0
12.3 14 16.1 0
12.4 16 16.2 0
12.5 17 16.3 0
12.6 14 16.4 Q
12.7 11 16.5 0
12.8 9 16.6 0
12.9 7 16.7 0
13.0 5 16.8 0
i3.1 4 16.9 0
13.2 4 17.0 0
13.3 4 17.1 0
13.4 3 17.2 0
13.5 3 17.3 0
13.6 2 17.4 0
13.7 2 17.5 o]
13.8 2 17.6 V]
13.9 2 17.7 0
14.0 2 17.8 0
14.1 2 17.9 0
14.2 2 18.0 0
14.3 2 18.1 0
14.4 2 18.2 0
14.5 2 18.3 0
14.6 2 18.4 0
2 18.5 0



Quick TR-55 Version: 5.46 S/N: St\%ée {6“[‘0( [S

TR-55 TABULAR HYDROGRAPH METHOD
Type III Distribution
(24 hr. Durxation Storm)

Executed: 10-25-2006 13:10:19
Watershed file: --> ¢:\pondpack\CL8T~-25 .WSD
. Hydrograph file: --»> c:\pondpack\CLST-25 .HYD

PRELIMINARY PERIMETER CHANNEL DESIGN

Time Flow Time Flow
(hrs) (cfs) (hrs) (cfs)
18.6 0 22.4 0
18.7 0 22.5 0
18.8 0 22.6 0
18.9 0 22.7 0
19.0 0 22.8 0
19.1 0 22.59 (1]
18.2 [+} 23.0 0
19.3 0 23.1 0
19.4 0 23.2 0
19.5 0 23.3 0
19.6 Q 23.4 0
. 18.7 Q0 23.5 0
19.8 0 23.6 0
19.9 [v] 23.7 o
20.0 0 23.8 0
20.1 0 23.9 0
20.2 0 24.0 0
20.3 0 24.1 0
20.4 0 24 .2 0
20.5 0 24.3 0
20.6 0 24.4 0
20.7 0 24 .5 0
20.8 0 24 .6 0
20.9 0 24.7 ¢}
21.0 0 24.8 0
21.1 0 24.9 0
21.2 0 25.0 0
21.3 0 25.1 0
21.4 0 25.2 0
21.5 0 25.3 0
21.6 0 25.4 0
21.7 Q0 25.5 0
21.8 0 25.6 0
21.9 0 25.7 0
22.0 0 25.8 0
22.1 0 25.9 0
22.2 0
22.3 0



Disk: Carlstadt Client: PRP Group Date: 10/25/06
File: Time; 12:05
Title: _Preliminary Design Site: Carlstadt Site
Prepared by: VEFoster | |Sheet of
Design Calculations: PROPOSED PERIMET NEL VERIFICATION
e : T B %’%ﬁ ; = - T .. Y faag \ ! il “% > ’ ,; i,”
bl Y § g o 1 ar 5 s il Py
s ; e 12 b oy i @v e i
f o st sl I | - e
A .033] 3. . . .02 0. ) .00 7.
A . . . 0.033] 3.00 2.00 200 2.05 0.51 5.04 2.94 7.8 30.1
B 40] 0.005] 0.65|GRASS 0.033] 3.00 2.00 200 | 2.26 0.55 5.20 1.77 7.8 17.4
B 40] 00151 0.79 |GRASS 0.033| 3.00 2.00 2001 1.57 0.41 4.64 2.60 . . 7.§ 30.1
C 701 0.005] 0.45]|GRASS 0.033] 3.00 2.00 2001 3.38 0.75 6.00 2.09 701 1.20 7.8 174
C 7.0 0.015] 0.64 [CRASS 0.0337 300 2.00 2001 2.31 0.56 5.24 3.00 711 1.20 7.8 30.1

S| j"Sl PO



Subject: Geocomposite — Head estimate
GOLDER Job No. 943-6222 Madeby VEF Date  10/25/2006
ASSOCIATES | Ref. Carlstadt Checked L [ Sheet 1 of4
Reviewed 1/ Py‘/(
Objective:  Determine the peak daily head on the geomembrane and determine
the percent of infiltration reduction.
Method: Use the USEPA "HELP" (Hydrological Evaluation of Landfill Performance).
Model Version 3.07 to estimate head for the following scenarios:
File Name | Slope/length Topso1l/Cover Soil k*
CL-3 2.5% for 240 feet 1x 10% cm/sec
CL-3a 2.5% for 240 feet 1.7x 10~ emi/sec
k* = saturated hydraulic conductivity
The HELP model is a program developed for the USEPA by Paul R. Schroeder, et
al, of the Army Corps of Engineers Waterways Experiment Station in Vicksburg,
Mississippi. This model accepts climatological and soil design data, and utilizes a
solution technique, which accounts for the effects of surface storage, nm-off,
infiltration, percolation, evapotranspiration, soil moisture storage and lateral
drainage.
References: 1) "HELP" program and user's manual, Version 3.07, 1997.
2) Figure entitled, “Grading and Surface Water Management Plan,” prepared
by Golder Associates, dated 11/10/05.
3) Figure entitled, “Grading and Surface Water Management System
Details,” prepared by Golder Associates, dated 11/10/05.
4) “Designing with Geosynthetics,” 4™ edition, R. Koerner, 1998
Assumptions: .
1) Runoff curve number is selected by the model.
2) Fair grass was used.
3) The "initial soil water content' for all Cases is set by the model.
4) The climatological data for the site was synthetic data generated by the
model for Newark, New Jersey.
5) Each Case was evaluated for a period of twenty years.
6) The evaporative zone depth selected for fair grass (under final cover
conditions) is 20 inches
7) Runoff was allowed from 100% of the site.
8) Each model was simulated for 1-acre area.
9 k* for the geocomposite drainage layer is 3.3 cm/sec after reducing
published values for the creep, clogging, and other factors recommended by
Koerner (Ref. 4).
Notes: 1) The HELP default soil types were used.



Subject: Geocomposite — Head estimate
GOLDER Job No. 943-6222 Made by VEF Date  10/25/2006
ASSOCIATES Ref, Carlstadt Checked YA pw Sheet 2 of 4
Reviewed ™M *’aﬂ/\
Results:
File Slope/length Topsoil/Cover 7 Average Max Head
Name Soil k* Annual . .
Infiltration | Feak Daily
(inches) (inches)

CL-3 2.5% for 240 feet |[1x 10 cm/sec 0.00002 20.1
CL-3a ]2.5% for 240 feet 1.7x 10.3 cm/sec 0.00004 19.9

k* = satrated hydraulic conductivity

The estimated maximum head buildup (approximately 20 inches, regardless of the k*) is not a
concern for slope stability.

The models demonstrate that, under the average annual conditions, the closure cap system is
effective in preventing in excess of 99.9% of the rainfall from leaking through the geomembrane.

GAPROJECTS943-6222 Carlstaddd5% Design ReportHELMHELPMODL.DOC
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NOTES

1) GESSYWHEITICS THICKNESSSS ARE EXAGSERATED FOR CLARMY.

2} THE MINMLM AND MAXIVIM SLOPES ALONG THE PERWETER CHANNELS ARE 03X

AND *.5X BESSECTIVELY.

3] LMITS AND ALIGHMERTS OF THE FROPCSED ACCESS ROADS WILL 32 ESTASUSHER

DURING THE PRE-FIVAL DESON SHASE, AND WL “AQUTATE MOCESS TO THE ENTRE

STE FEAMETER

4) THE NEW SHEET PILE WAL WLL BE MSTALLED BET#EEN THE EXISTING SLURRY AND

SHEET PRI wALLS SET OITiAL I OW SIGURE 11 FOR ADDXTICMAL MNFORMATION.

5.) PERIMETES DRANAGE CHARNE. A_CNG THE NEW SHEST PLE WALL WALL NSCHASGE

TJ PEACH "SLAND CRE=K THROUGH A SERIES OF WOTCHED MERS, AS SMILWR TC T-E
COMDITIONS. LOCATIONS AND JETALS FOR THESE OXSCHARGE WORS WLl =€

EXSTING 7
ESTABUIS-ED DURNG THE PRE-TIvAL DESGN PHAST

5) TERMENATION SETALS FOR THS PROPOSED GCL ASD SECMEWERANS WL B2
ESTASUSHED DURNG THE SRE-FInAL DESGN PHAST

x| wm
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= 216 PATERSON PLANK ROAD SITE
PRELIMINARY (35%) DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY

]

GRADING AND SURFACE WATER
MANAGEMENT SYSTEM DETAILS

PRO.EST Mo B43—6222 | FAE Na S435222003
psson | OOH T2/06,T5 | SCME aS oM REV. O

?‘;‘*‘ﬁ CADD | RS i2/06,CS
%Assouates [cex cod i2ibpf]l FIGURE 5
rvew Mt itieles
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Oct 23, 2006 - 12.42pm
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55 DEED BOOK 5714 PAGE 58
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PUBLIC SERY!

BLOCK 1234
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TRACT 1
BLOCK 124

N/L CARCLINA FREIGHT CARRIERS

L (R { [
INLT T o4+
LEGEND
5————  EXISTING GROUND CONTOURS
—_ ——  £DGE OF STREAM
—_r X — X — X — EXISTING FENCE
TING MCBILE T ——— — — ———  PROPERTY LINE

smmmememem——=s  EXISTING SHEET PILE WALL (7O BE PARTIALLY REMOVED)
______________ NEW SHEET PILE WALL (SEE FIGURES 13 AND 14)

WEIR (SEE NOTE 5)
X SPOT ELEVATION

—————— —— UMITS OF NEW GEOMEMBRANE {SEE NOTE 3)
13————  PROPOSED GROUND CONTOURS

PERIMETER DRAINAGE CHANNEL (SEE DETAILS @AND @)

NEW PERIMETER _ACCESS ROAD AND PARKING AREAS

(SEE DETAILS @AND @)

NOTES

1.) ALL LOCATICNS ARE APPROXIMATE.

2.) CONTRACTOR MAY ELECT TO REMOVE PORTIONS OF THE PERIMETER FENCE DURING
CONSTRUCTION TO ACCOMMOOATE s ACTMI'IES IN TH»\T EVENT, CONTRACTOR SHALL
PROVIDE TEMPORARY ACCESS RESTRICTIONS S WHERE THE EXISTING FENCE IS
REMOVED, AND SHALL RESTORE FENCE TO OR)GINN. CONDMON, OR BETTER, UPCN
COMPLETION OF CONSTRUCTION.

J.E) LMITS OF THE NEW GEOMEMBRANE SHALL COINCIDE WITH THE LIMIS OF THE EXISTING
GECMEMBRANE.

4.) CONTRACTOR SHALL PROTECT ALL STRUCTURES, FENCELINES, WELLS, AND DTHER SITE

TURES DURING CONSTRUCTICN, UNLESS INDICATED OTHERWISE ON THESE DRAWINGS, CR
AS DIRECTED BY THE GROUP'S REPRESENTATIVE. THE CONTRACTOR SHALL REPLACE ANY
DAMAGED ITEMS AT ITS SOLE EXPENSE.

5.) SURFACE WATER FLOWS SHALL BE CONVEYED 7O PEACH ISLAND CREEX VIA THE
PERIMETER DRAINAGE CHANNELS, AND DISCHARGE 70 CREEK THROUGH A SERIES OF WEIRS
IN THE TOPS CF THE NEW SHMEET PILE WALLS.

REFERENCES

1.) BASE MAP SHOWN TAKEN FROM DIGITAL FILE 3074-02-TOPO.DWG, ENTITLED
"BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THROUGH 5," DATED DECEMBER B,
2005, PREPARED BY PROMAFS.

2.) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1SB3 (NAD B3). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1988 (NAVD EB).

40 2] 40 80
SCALE FEET

DATE GES REWSION DESCRIPTION CADD | CHK RVW

PROJECT

216 PATERSON PLANK ROAD SITE
PRE-FINAL (95%) DESIGN REPORT FOR OU-2
CARLSTADT, BERGEN COUNTY, NEW JERSEY

nne

GRADING AND DRAINAGE PLAN

H

] CEED BOOK 6408 PAGE 144 W Rl e ] PROJECT Na, 943-6222 | FILE No. 9436222M002
g % DESIGN | VEF | 10/10/06 | SCALE  As sHOwWM|REV. ©
o TERMINAL BUILDING ? g]_' cao | Re | 10/10/06

E
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Khkdkhhkkkhhkhkhdhhkdedkdkhkhhrhhkthkhhkhhkhkhhkkkhkhkhhkhhkhhhhkhhhkhkhhdhdhhkhkdhhdhkhhkkhhhhkihdhdhddki

*k * %
* % *x
** HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE * %
** » HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) * %
* ok DEVELOPED BY ENVIRONMENTAL LABORATORY **
* ok USAE WATERWAYS EXPERIMENT STATION *x
** FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *x
>k * *
* ok ok

hkdhdkhkdhkhhhdhhdddhdhdhdhkhhhkhdkhddhhhhhkhkhhkhhkrbhhkdbdhhhhhkrhhdhhhhhhhrkhdrdhhhhhkhhdkhik
khkkkhkkkhddkhhhkhhkkhhhdhhhdehkkhdhhhhhhkhkkhkdhhhhkhkhkdhkhhkhkhkhhhkdhddeddkhhkhdhdkdhddddikkddkikh

PRECIPITATION DATA FILE: c:\help307\DATA4C.D4
TEMPERATURE DATA FILE: c:\help307\DATA7C.D7
SOLAR RADIATION DATA FILE: c:\help307\DATA13C.D13

EVAPOTRANSPIRATION DATA: c:\help307\DATA11C.D11
SOIL AND DESIGN DATA FILE: c:\help307\CL-3.D10
OUTPUT DATA FILE: c:\help307\cl-3.0UT
TIME: 13:54 DATE: 10/25/2006

khkdhkhkdhkkkhkhhhhhhhhhohhhhhhdehhhhhhhkhkhkhkkhhhhkhhhhhkkhrhkhkhdhkddhdhddhddhhddhhhhkhkihkk

TITLE: CARLSTADT - 95% Design

LA R R R R LR R SRR AR RSRRRRRRR Rt R XXX X222 22X 2 X222 X222 R X 2

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 6.00 INCHES
POROSITY = 0.4730 VOL/VOL
FIELD CAPACITY = 0.2220 VOL/VOL
WILTING POINT = 0.1040 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2450 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04 CM/SEC



TYPE 1

- VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 0

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT

18.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL
0.3206 VOL/VOL

EFFECTIVE SAT. HYD. COND. 0.999999975000E-04 CM/SEC
LAYER 3
TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = 0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2008 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 3.29999995000 CM/SEC
SLOPE = 2.50 PERCENT
DRAINAGE LENGTH = 240.0 FEET

TYPE 4

- FLEXIBLE MEMEBRANE LINER

MATERIAL TEXTURE NUMBER 36

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY =
FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

L}

TYPE 3

0.04 INCHES

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.399999993000E-12 CM/SEC

1.00 HOLES/ACRE
2.00 HOLES/ACRE
3 - GOOD

- BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17



THICKNESS =
POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

L}

TYPE 1 - VERTICAL PERCOLATION LAYER

0.25

MATERIAL TEXTURE NUMBER 7

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

12.00
0.4730
0.2220
0.1040
0.1890

INCHES

0.7500 VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7500 VOL/VOL
0,300000003000E-08 CM/SEC

INCHES

VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL
0.520000001000E-03 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.%
AND A SLOPE LENGTH OF 240.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

n

]

FEET.

59
100

1.
20.

5.
.460
.080
.000
.737
.737
.00

O VYoM

70

000

893

EVAPOTRANSPIRATION AND WEATHER DATA

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
NEWARK NEW JERSEY

STATION LATITUDE
MAXIMUM LEAF AREA INDEX

4

0.70 DEGREES
2.00



START OF GROWING SEASON (JULIAN DATE) = 108
END OF GROWING SEASON (JULIAN DATE) = 301
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 61.00 %

» AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 68.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
3.13 3.05 4.15 3.57 3.59 2.94
3.85 4.30 3.66 3.09 3.59 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
31.30 32.80 41.20 52.10 62.30 71.50
76.80 75.50 68.20 57.20 46.50 35.50

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY
AND STATION LATITUDE = 40.70 DEGREES

Khhkdkhhhhhkhhhhhhkhkrhkhhhhhkhkhdhhdhhhhhhkhkhkhkhkhhhhhhhhdhhkhhhhhkhhhhkhkkrhkkkhhkhkrxhkhhhkhkkhkhkhk*

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROQUGH 20

PRECIPITATION
TOTALS 2.91 3.48 4.30 2.94 4.28 2.73
3.80 4.46 3.64 2.31 3.11 3.74
STD. DEVIATIONS 1.32 1.39 2,19 1.26 2.36 1.34



RUNOFF
TOTALS 1.030 1.508 1.401 0.000 0.005 0.003
0.000 0.028 0.035 0.000 0.001 0.020
*
STD. DEVIATIONS 1.329 0.915 1.945 0.001 0.016 0.014
0.000 0.125 0.151 0.001 0.006 0.070
EVAPOTRANSPIRATION
TOTALS 0.859 0.762 1.979 2.445 3.284 4.916
3.803 3.781 2.624 1.272 1.254 0.944
STD. DEVIATIONS 0.317 0.354 0.496 0.574 1.227 0.837
1.474 1.470 0.813 0.346 0.242 0.164
LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 1.0201 0.5819 2.3971 1.1043 1.1248 0.4577

0.1555 0.0539 0.1955 0.1854 0.8174 1.6086 .

=

.0884 1.0705 0.4549
.3185 1.1278 1.3954

STD. DEVIATIONS 0.6831 0.9976 1.0104
0.1141 0.0407 0.5231

o

TOTALS 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

o

.0000 0.0000 0.0000
.0000 0.0000 0.0000

o

(=)

STD. DEVIATIONS 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000

.0000 0.0000 0.0000
.0000 0.0000 0.0000

[=]

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0029 0.0025 0.0027
0.0023 0.0021 0.0013

o

.0025 0.0025 0.0023
.0008 0.0014 0.0017

o

(=]

.0031 0.0029 0.0026
.0013 0.0023 0.0021

STD. DEVIATIONS 0.0041 0.0034 0.0034
0.0026 0.0021 0.0014

o

AVERAGES 0.0583 0.1620 0.3151 0.0520 0.0795 0.0137
0.0026 0.0009 0.0054 .0031 0.1443 0.1130

(=]

STD. DEVIATIONS 0.1332 0.5688 0.3063
0.0019 0.0007 0.0173

o

.0849 .1464 0.0328
.0053 0.5421 0.2023

o
o
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***************************************************'k***************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

_________ e e e e e e ——— e
INCHES CU. FEET PERCENT
PRECIPITATION 41.70 { 6.518) 151374.6 100.00
RUNOFF 4.032 ( 2.9008) 14634.78 9.668
EVAPOTRANSPIRATION 27,922 ( 3.3909) 101357.94 66.958
LATERAL DRAINAGE COLLECTED 9.70223 ( 2.93647) 35219.102 23.26619
FROM LAYER 3
PERCOLATION/LEAKAGE THROUGH 0.00002 ( 0.00002) 0.076 0.00005
LAYER S
AVERAGE HEAD ON TOP 0.079 ( 0.066)
OF LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.02509 ( 0.02968) 91.079 0.06017
LAYER 6
CHANGE IN WATER STORAGE 0.020 ( 1.6565) 71.74 0.047
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PEAK DAILY VALUES FOR YEARS 1 THROUGH 20
e .

@ e ceeaama e
PRECIPITATION 4.02 14592.600
RUNOFF 3.039 11033.1953
DRAINAGE COLLECTED FROM LAYER 3 0.39076 1418.45154
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000012 0.04469
AVERAGE HEAD ON TOP OF LAYER 4 15.008
MAXIMUM HEAD ON TOP OF LAYER 4 20.119

LOCATION OF MAXIMUM HEAD IN LAYER 3

(DISTANCE FROM DRAIN) 79.2 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000614 2.23015
SNOW WATER 4.38 15904.2266
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.4496
. MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1040

*** Maximum heads are computed using McEnroe's equations. ***

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)
’ 1 18916 oo31s3
2 6.2690 0.3483

3 0.0167 0.0836

4 0.0000 0.0000

5 0.1875 0.7500

6 1.7671 0.1473

SNOW WATER 0.000
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*k *x
* * %
* HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE *%
*k » HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) * %
*k DEVELOPED BY ENVIRONMENTAL LABORATORY * %k
* % USAE WATERWAYS EXPERIMENT STATION bl
*% FOR USEPA RISK REDUCTION ENGINEERING LABORATORY *k
T * %
ok *k
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PRECIPITATION DATA FILE: c:\help307\DATA4C.D4
TEMPERATURE DATA FILE: c:\help307\DATA7C.D7
SOLAR RADIATION DATA FILE: c¢:\help307\DATA13C.D13
EVAPOTRANSPIRATION DATA: c:\help307\DATA11C.D11
SOIL AND DESIGN DATA FILE: c:\help307\CL-3a.D10
OUTPUT DATA FILE: c:\help307\cl-3a.0UT
TIME: 13:54 DATE: 10/25/2006

***********************************i******************************************

TITLE: CARLSTADT - 95% Design

******************************************************************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 4

THICKNESS = 6.00 INCHES
POROSITY = 0.4370 VOL/VOL

FIELD CAPACITY = 0.1050 VOL/VOL
WILTING POINT = 0.0470 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1130 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC

NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.



LAYER 2

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 4
THICKNESS = 18.00 INCHES
POROSITY 0.4370 VOL/VOL
FIELD CAPACITY = 0.1050 VOL/VOL
WILTING POINT 0.0470 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1958 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC

LAYER 3
TYPE 2 - LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMBER 0
THICKNESS 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY 0.0100 VOL/VOL
WILTING POINT 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1391 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 3.29999995000 CM/SEC
SLOPE = 2.50 PERCENT
DRAINAGE LENGTH = 240.0 FEET

LAYER 4
TYPE 4 - FLEXIBLE MEMBRANE LINER

MATERIAL TEXTURE NUMBER 36
THICKNESS = 0.04 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY 0.0000 VOL/VOL
WILTING POINT 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.399999993000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 2.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD



TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17
THICKNESS = 0.25 INCHES
POROSITY = 0.7500 VOL/VOL
FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VOL

» INITIAL SOIL WATER CONTENT = 0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.300000003000E-08 CM/SEC
LAYER 6
TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 7
THICKNESS = 12.00 INCHES
POROSITY = 0.4730 VOL/VOL
FIELD CAPACITY = 0.2220 VOL/VOL
WILTING POINT = 0.1040 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1872 VOL/VOL

EFFECTIVE SAT. HYD. COND. =

0.520000001000E-03 CM/SEC

NOTE:

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT

SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 2.%

AND A SLOPE LENGTH OF 240. FEET.
SCS RUNOFF CURVE NUMBER = 59.70
FRACTION OF AREA ALLOWING RUNOFF = 100.0 PERCENT
AREA PROJECTED ON HORIZONTAL PLANE = 1.000 ACRES
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
INITIAL WATER IN EVAPORATIVE ZONE = 3.362 INCHES
UPPER LIMIT OF EVAPORATIVE STORAGE = 8.740 INCHES
LOWER LIMIT OF EVAPORATIVE STORAGE = 0.940 INCHES
INITIAL SNOW WATER = 0.000 INCHES
INITIAL WATER IN LAYER MATERIALS = 6.663 INCHES
TOTAL INITIAL WATER = 6.663 INCHES
TOTAL SUBSURFACE INFLOW = 0.00 INCHES/YEAR

EVAPOTRANSPIRATION AND WEATHER DATA

EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
NEWARK NEW JERSEY

NOTE:



STATION LATITUDE = 40.70 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00

START OF GROWING SEASON (JULIAN DATE) = 108
END OF GROWING SEASON (JULIAN DATE) = 301
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.20 MPH

- AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 61.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 68.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
3.13 3.05 4.15 3.57 3.59 2.94
3.85 4.30 3.66 3.09 3.59 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
31.30 32.80 41.20 52.10 62.30 71.50
76.80 75.50 68.20 57.20 46.50 35.50

NOTE: SOLAR RADTATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY
AND STATION LATITUDE = 40.70 DEGREES

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20



STD. DEVIATIONS 1.32 1.39 2.19 1.26 2.36 1.34

1.81 2.19 1.78 1.10 1.36 1.49
RUNOFF
TOTALS. 0.814 1.231 1.227 0.000 0.000 0.000
0.000 0.003 0.000 0.000 0.000 0.010
STD. DEVIATIONS 1.114 0.808 1.796 0.000 0.000 0.000
0.000 0.012 0.002 0.000 0.000 0.036
EVAPOTRANSPIRATION
TOTALS 0.879 0.762 1.989 2.444 3.286 .012
) 3.371 3.676 2.555 1.398 1.394 .018
STD. DEVIATIONS 0.327 0.361 0.500 0.607 1.254 .182
1.474 1.487 0.840 0.413 0.225 .167
LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 0.9387 0.6820 3.0482 0.9856 1.1404 .4689
0.2018 0.3444 0.4841 0.4482 1.0530 .7916
STD. DEVIATIONS 0.8208 1.2155 1.2559 1.1112 1.1167 .4703
0.1885 0.5380 0.7140 0.4629 1.0300 .3643
PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 .0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 .0000
0.0000 0.0000 0.0000 0.0000 0.0000 .0000
PERCOLATION/LEAKAGE THROUGH LAYER 6
TOTALS 0.0025 0.0022 0.0023 0.0022 0.0022 .0021
0.0021 0.0020 0.0019 0.0018 0.0018 .0018
STD. DEVIATIONS 0.0036 0.0030 0.0031 0.0028 0.0027 .0024
0.0023 0.0022 0.0020 0.0020 0.0018 .0018
AVERAGES OF MONTHLY AVERAGED DAILY HEADS (INCHES)
DAILY AVERAGE HEAD ON TOP OF LAYER 4
AVERAGES 0.0856 0.2318 0.9243 0.0860 0.1030 .0187
0.0033 0.0274 0.0412 0.0102 0.1161 .1340
STD. DEVIATIONS 0.2717 0.6153 0.7574 0.1482 0.1649 .0517
0.0031 0.0768 0.1178 0.0145 0.3789 .2010



*******************************************************************************

*******************************************************************************

*
AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS 1 THROUGH 20

INCHES CU. FEET PERCENT
PRECIPITATION 41.70 ( 6.518) 151374.6 100.00
RUNOFF 3.284 ( 2.6271) 11921.95 7.876
EVAPOTRANSPIRATION 26.784 ( 3.4598) 97226.22 64.229
LATERAL DRAINAGE COLLECTED 11.58685 ( 3.07783) 42060.266 27.78555
FROM LAYER 3
PERCOLATION/LEAKAGE THROUGH 0.00004 ( 0.00002) 0.135 0.00009
LAYER S
AVERAGE HEAD ON TOP 0.148 ( 0.080)
OF LAYER 4
PERCOLATION/LEAKAGE THROUGH 0.02491 ( 0.02962) 90.424 0.05974
LAYER 6
CHANGE IN WATER STORAGE 0.021 ( 1.6688) 75.76 0.050

*******************************************************************************



. FThkhhkhhhkhhhhdhhhhhhhhhdhhhrhhkhhkhhhkhhhkkhhhkhhhhkkhkhhkhhhkkhkhkhkhkdhhhhhhrkhkhrhhhhkhdhkik

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (cu. FT.)
PRECIPITATION a0z 14592.600
RUNOFF 2.822 10244.4541
DRAINAGE COLLECTED FROM LAYER 3 0.40439 1467.93848
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000012 0.04350
AVERAGE HEAD ON TOP OF LAYER 4 14.828
MAXIMUM HEAD ON TOP OF LAYER 4 19.918
LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 78.8 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000540 1.95850
SNOW WATER 4.38 - 15904.2266
MAXIMUM VEG. SOIL WATER (VOL/VOL) 0.3909

. MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0470

*** Maximum heads are computed using McEnroe's equations. *#**

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, University of Kansas
ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.

khkkhhkhkhhhhhhkhhhkrhkhhhhhA I bk k kb kA A AR IR AN AR A AR RA A A N A A Ak Ak hhdkhhdh



. ******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/VOL)

’ e 1.0570 o.1762
2 3.9176 0.2176

3 0.1700 0.8500

4 0.0000 0.0000

5 0.1875 0.7500

6 1.7485 0.1457

SNOW WATER 0.000

******************************************************************************
************************‘k*****************************************************



Subject: Geocomposite — Head estimate _

GOLDER Job No. 943-6222 Madeby VEF Date 11/3/05
ASSOCIATES Ref. Carlstadt Checked (fim || Sheet 1 of4
Reviewed
Objective:  Determine the peak daily head on the geomembrane and determine
the percent of infiltration reduction.
Method: Use the USEPA "HELP" (Hydrological Evaluation of Landfill Performance).

Model Version 3.07 to estimate head for the following scenarios:

File Name Slope/length Topsoil/Cover Soil k*
CL-3 3% for 180 feet 1x 10 cm/sec
CL-3a 3% for 180 feet 1.7 x 10” cm/sec
CL-10 10% for 120 feet 1x 10 cm/sec
CL-10a 10% for 120 feet 1.7 x 10™ cm/sec

k* = saturated hydraulic conductivity

The HELP model is a program developed for the USEPA by Paul R. Schroeder, et
al, of the Army Corps of Engineers Waterways Experiment Station in Vicksburg,
Mississippi. This model accepts climatological and soil design data, and utilizes a
solution technique, which accounts for the effects of surface storage, run-off,
infiltration, percolation, evapotranspiration, soil moisture storage and lateral
drainage.

References: 1)
2)

3)

4)
Assumptions:

1)

2)

3)

4)

5)
6)

7
8)
9)

"HELP" program and user's manual, Version 3.07, 1997.

Figure entitled, “Grading and Surface Water Management Plan,” prepared
by Golder Associates, dated 11/10/05.

Figure entitled, “Grading and Surface Water Management System
Details,” prepared by Golder Associates, dated 11/10/05.

“Designing with Geosynthetics,” 4™ edition, R. Koerner, 1998

Runoff curve number is selected by the model.

Fair grass was used.

The ‘initial soil water content' for all Cases is set by the model.

The climatological data for the site was synthetic data generated by the
model for Newark, New Jersey.

Each Case was evaluated for a period of twenty years.

The evaporative zone depth selected for fair grass (under final cover
conditions) is 20 inches

Runoff was allowed from 100% of the site.

Each model was simulated for 1-acre area.

k* for the geocomposite drainage layer is 3.3 cm/sec after reducing
published values for the creep, clogging, and other factors recommended by
Koerner (Ref. 4).



Subject: Geocomposite — Head estimate
GOLDER Job No. 943-6222 Madeby VEF Date 11/3/05
ASSOCIATES Ref. Carlstadt Checked 00 pn, Sheet 2 of 4
Reviewed @/ -
Notes: 1) The HELP default soil types were used.
Results:
File Slope/length Topsoil/Cover Average Max Head
Name Soil k* Annual 3 .
Infiltration Peak Daily
(inches) (inches)
CL-3 3% for 180 feet 1x 104 cm/sec 0.00001 16.42
CL-3a {3% for 180 feet 1.7x 10-3 cm/sec 0.00002 18.56
CL-10 |10% for 120 feet |1x10™em/sec | ¢ 00000 0.17
CL-10a|10% for 120 feet |1.7x 10" em/sec | (00001 5.09

k* = saturated hydraulic conductivity

In the flatter sloped areas (i.e., 3%), the estimated maximum head buildup (between 11 and 18
inches, depending upon the k*) is not a concern for slope stability. The nominal head buildup on
the steeper slopes (i.e, 10%) is also not anticipated to be a concern for slope stability, but will be
checked in the veneer stability calculations.

The models demonstrate that, under the average annual conditions, the closure cap system is
effective in preventing in excess of 99.9% of the rainfall from leaking through the geomembrane.
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE

HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
USAE WATERWAYS EXPERIMENT STATION

FOR USEPA RISK REDUCTION ENGINEERING LABORATORY
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******************************************************************************

PRECIPITATION DATA FILE:
TEMPERATURE DATA FILE:
SOLAR RADIATION DATA FILE:

c:\help307\DATA4C.D4
c:\help307\DATA7C.D7
c:\help307\DATA13C.D13

EVAPOTRANSPIRATION DATA: c:\help307\DATA11C.D11
SOIL AND DESIGN DATA FILE: c:\help307\CL-3.D10
OUTPUT DATA FILE: c:\help307\CL-3.0UT

TIME: 8:36 DATE: 11[14/2005

******************************************************************************

TITLE:

CARLSTADT - 30% Design

************************************************@*****************************

NOTE :

INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMB
THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

oL=30)

6
0
0
0
0

ER 0

.00

.4730
.2220
.1040
.2450

INCHES
VOL/VOL
VOL/VOL
VOL/VOL
VOL/VOL

0.999999975000E~-04 CM/SEC



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =

18.
0.
0.
0.
0.

00 INCHES

4730 VOL/VOL
2220 VOL/VOL
1040 VOL/VOL
3206 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
SLOPE

DRAINAGE LENGTH

0.

0.

0.
0.
0.

20 INCHES

8500 VOL/VOL
0100 VOL/VOL
0050 VvoL/voL
1257 VOL/VOL

3.29999995000°

3.
180.

00 PERCENT
0 FEET

o

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERTAL TEXTURE NUMBER 36

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY = 3

]

(]

o O o

o,

.04 INCHES

.0000 VOL/VOL
.0000 VOL/VOL
.0000 VOL/VOL

0000 VOL/VOL

CM/SEC

CM/SEC

0.399999993000E-12 CM/SEC

1.00 HOLES/ACRE
2.00 HOLES/ACRE
- GOOD

TYPE 3 - BARRIER SOIL LINER
MATERIAL TEXTURE NUMBER 17

-3 (v

)



.7500 VOL/VOL

L/VOL

THICKNESS = 0.25 INCHES
POROSITY = 0

FIELD CAPACITY = 0.7470 VOL/VOL
WILTING POINT = 0.4000 VOL/VCL
INITIAL SOIL WATER CONTENT = 0.7500 VO
EFFECTIVE SAT. HYD. COND. = 0.30000000300

0E-08 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERTIAIL TEXTURE NUMBER 7

THICKNESS = 12.00 INCHES

POROSITY = 0.4730 VOL/VOL
FIELD CAPACITY = 0.2220 VOL/VOL
WILTING POINT = 0.1040 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1898 VOL/VOL

EFFECTIVE SAT. HYD. COND.

0.52000000100

0E-03 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 3.%
AND A SLOPE LENGTH OF 180. FEET.

SCS RUNOFF CURVE NUMBER = 60.70
FRACTION OF AREA ALLOWING RUNOFF = ©100.0

AREA PROJECTED ON HORIZONTAL PLANE = 1.00
EVAPORATIVE ZONE DEPTH = 20.0

INITIAL WATER IN EVAPORATIVE ZONE = 5.89
UPPER LIMIT OF EVAPORATIVE STORAGE = 9.46
LOWER LIMIT OF EVAPORATIVE STORAGE = 2.08
INITIAL SNOW WATER = 0.00
INITIAL WATER IN LAYER MATERIALS = 9.73
TOTAL INITIAL WATER = 9.73
TOTAL SUBSURFACE INFLOW = 0.00

EVAPOTRANSPIRATION AND WEATHER DATA

PERCENT

0 ACRES
INCHES

3 INCHES

0 INCHES

0 INCHES

0 INCHES

0 INCHES

0 INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
NEWARK . NEW JERSEY

STATION LATITUDE

MAXIMUM LEAF AREA INDEX

cL-3 (%)

40.70 DEGREES
2.00



START OF GROWING SEASON (JULIAN DATE) = 108

END OF GROWING SEASON (JULIAN DATE) = 301
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 61.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 4TH QUARTER -RELATIVE HUMIDITY = 68.00 %

NOTE: -PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAI, MEAN MONTHLY PRECIPITATION {INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
3.13 3.05 4.15 3.57 3.59 2.94
3.85 4.30 3.66 3.09 3.59 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
31.30 32.80 41.20 52.10 62.30 71.50
76.80 75.50 68.20 57.20 46.50 35.50

NOTE: SOLAR RADIATION DATA WAS SYNTHETZCALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY
AND STATION LATITUDE = 40.70 DEGREES

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

PRECIPITATION
TOTALS 2.91 3.48 4.30 2.94 4.28 2.73
3.80 4.46 3.64 2.31 3.11 3.74
STD. DEVIATIONS 1.32 1.39 2.19 1.26 2.36 1.34



RUNOFF
TOTALS 1.030 1.509 1.402 0.000 0.006 0.003
0.000 0.028 " 0.035 0.000 0.002 0.020
STD. DEVIATIONS 1.329° 0.913 1.946 0.001 0.021 0.014
0.000 0.126 0.151 0.001 0.008 0.070
EVAPOTRANSPIRATION
TOTALS 0.859 0.762 1.980 2.445 3.284 4.914
3.804 3.784 2.622 1.273 1.255 0.944
STD. DEVIATIONS 0.317 0.354 0.496 0.574 1.227 0.835
1.482 1.473 0.813 0.345 0.243 0.164
LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 0.5806 0.5815 2.4018 1.0979 1.1442 0.4373

0.1552 0.0527 0.1933 0.1850 0.8381 1.6265

STD. DEVIATIONS 0.6707 0.9964 1.0114 1.0858 1.0955 0.3881
0.1142 0.0413 0.5236 0.3206 1.1280 1.3933

PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0Q000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH LAYER 6
____________________________________ G
TOTALS 0.0030 0.0026 0.0027 0.0026 0.0025 0.0024
0.0024 0.0021 0.0012 0.0007 0.0014 0.0018

STD. DEVIATIONS 0.0043 0.0035 0.0036 0.0032 0.0030 0.0027
0.0026 0.0021 0.0014 0.0013 0.0023 0.0022

AVERAGES 0.0232 0.0847 0.1644 0.0231 0.0433 0.0047
0.0016 0.0005 0.0032 0.0019 0.0663 0.0505

STD. DEVIATIONS 0.0613 0.2877 0.1587 0.0401 0.0800 0.0042
0.0012 0.0004 0.0101 0.0033 0.2275 0.0894

****************************-***************************************************
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****************************************************f**************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

1 THROUGH

20

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

CHANGE IN WATER STORAGE

4.036

27.926

9.693

0.000

0.039

0.025

0.020

(

99 (

01 (

(

35 (

(

2.8998)
3.3941)

2.95192)
0.00001)
0.031)

0.03035)

1.6154)

151374.6

14650.82

101369.85

35189.187

0.043

$2.035

72.74

23.24642

0.00003

0.06080

0.048

*******************************************************************************

ce-2(¢)



. ******************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20
T ey s mr
PRECIPITATION S -_;?;; ------ 1;;;;j;;;--
RUNOFF 3.039 11033.1777
DRAINAGE COLLECTED FROM LAYER 3 0.62420 2265,84521
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000009 0.03283
AVERAGE HEAD ON TOP OF LAYER 4 11.965
MAXTMUM HEAD ON TOP OF LAYER 4 16.417
LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 56.4 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000646 2.34580
SNOW WATER 4.38 15904.?266
MAXIMUM VEG. SOIL WATER (VOL/VOL) ‘ 0.4496

. MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1040

*** Maximum heads are computed using McEnroe's equations. #**
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, Uniwersity of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 15993, pp. 262-270.

******************************************************************************
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FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VOL/voL)
1 1.es1s o.3183
2 6.2689 0.3483
3 0.0127 0.0635
4 0.0000 0.0000
5 0.1875 0.7500
6 1.7705 0.1475
SNOW WATER 0.000
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* %

*k
ok * ok
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE * ¥
* % HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
** DEVELOPED BY -ENVIRONMENTAL LABORATORY *x
** USAE WATERWAYS EXPERIMENT STATION *x
** FOR USEPA RISK REDUCTICN ENGINEERING LABORATORY *%

* & * %

* %
khkhkkkkhkhdhkhkhhkhkhdhhkdedhdhdhdhhhdhhhkhhhhhhhhhhdhkhkhhdhhkdkkkxhhhhkrhhhkhhdhkhdhhkdthhkdkhkhhkhkkdhdhd

* %
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PRECIPITATION DATA FILE: c:\help307\DATA4C.D4
TEMPERATURE DATA FILE: c:\help307\DATA7C.D7
'SOLAR RADIATION DATA FILE: c:\help307\DATA13C.D13
EVAPOTRANSPIRATION DATA: c:\help307\DATA11C.D11
SOIL AND DESIGN DATA FILE: c¢:\help307\CL-3a.D1l0
OUTPUT DATA FILE: c:\help307\CL-3a.0UT
TIME: 8:37 DATE: 11/14/2005

dhkkkkhkhkkhkhhkhhkhhhkhhkhhhhhhkhhhkhkhhkhkhhkhhkhdhkhhhkhhhhhhhkhkhhkhhhrdhrhkhkhhhhkhkkhkhhhkhkhhkrk

TITLE: CARLSTADT - 30% Design

************************************************@*****************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 4

THICKNESS = 6.00 INCHES

POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY = 0.1050 VOL/VOL
WILTING POINT = 0.0470 VOL/VOL

INITIAL SOIL WATER CONTENT 0.1130 VOL/VOL
EFFECTIVE SAT. HYD. COND. 0.170000002000E-02 CM/SEC
NOTE: SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3.00
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

]

A —3a (1)



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 4

THICKNESS = 18.00 INCHES
POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY = 0.1050 VOL/VOL
WILTING POINT = 0.0470 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.1958 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC

LAYER 3

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0
THICKNESS = 0.20 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = .0.0100 VOL/VOL
WILTING POINT = 0.0050 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0896 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 3.29599995000 CM/SEC
SLOPE = 3.00 PERCENT
DRAINAGE LENGTH = 180.0 FEET
A
LAYER 4
TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

THICKNESS = 0.04 INCHES
POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.0000 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.399999993000E-12 CM/SEC
FML PINHOLE DENSITY = 1.00 HOLES/ACRE
FML INSTALLATION DEFECTS = 2.00 HOLES/ACRE
FML PLACEMENT QUALITY = 3 - GOOD

LAYER 5



TYPE 3 - BARRIER SOIL LINER

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT =
INITIAL SOIL WATER CONTENT =
EFFECTIVE SAT. HYD. COND. - - =

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER 17

0.25 INCHES

0.7500. VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7500 VOL/VOL
0.300000003000E-08 CM/SEC

MATERIAL TEXTURE NUMBER 7
12.00 INCHES

0.4730 VOL/VOL

0.2220 VOL/VOL

0.1040 VOL/VOL

0.1873 VOL/VOL
0.520000001000E-03 CM/SEC

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A

FAIR STAND OF GRASS, A SURFACE SLOPE OF

AND A SLOPE LENGTH OF 180. FEET.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

i

@
60.70
100.0
1.000
20.0
.362
.740
.940
.000
.654
.654
0.00

A OO O W

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

NEWARK NEW JERSEY

A2 a(2)

3.%

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



STATION LATITUDE = 40.70 DEGREES

MAXIMUM LEAF AREA INDEX = 2.00

START OF GROWING SEASON (JULIAN DATE) = 108

END OF GROWING SEASON (JULIAN DATE) = 301
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.20 MPH
AVERAGE 18T QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER: RELATIVE HUMIDITY = 61.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 68.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
3.13 3.05 4.15 3.57 3.59 2.94
3.85 4.30 3.66 3.09 3.59 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK . NEW JERSEY

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
31.30 32.80 41.20 52.10 62.30 71.50
76.80 75.50 68.20 57.20 46.50 35.50

4

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY
AND STATION LATITUDE = 40.70 DEGREES

*******************************************************************************

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20



. STD. DEVIATIONS 1.32 1.39 2.19 1.26 2.36 1.34

1.81 2.19 1.78 1.10 1.36 1.49
RUNOFF
TOTALS 0.814 1.231 1.228 0.000 0.000 0.000
0.000 - 0.003 - 0.001 0.000 0.000 0.010
STD. DEVIATIONS 1.114 0.807 1.797 0.000 0.001 0.000
0.000 0.016 0.004 0.000 0.000 0.036
EVAPOTRANSPIRATION
TOTALS 0.879 0.762 1.989 2.444 3.286 4.011
3.374 3.677 2.553 1.407 1.395 1.018
STD. DEVIATIONS 0.327 0.361 0.500 0.607 1.254 1.183
1.470 1.485 0.836 0.417 0.224 0.167

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.8975 0.6842 3.1040 0.9262 1.1650 0.4445
0.2010 0.3381 0.4876 0.4394 1.0768 1.8079

STD. DEVIATIONS 0.8201 1.2161 1.2830 1.0352 1.1544 0.3843
0.1900 0.5314 0.7186 0.4683 1.0491 1.3914

. PERCOLATION/LEAKAGE THROUGH LAYER 5

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
®

TOTALS 0.0026 0.0022 0.0023 0.0022 0.0022 0.0021
0.0021 0.0020 0.0019 0.0019 0.0018 0.0018

STD. DEVIATIONS 0.0036 0.0030 0.0031 0.0028 0.0027 0.0024
0.0024 0.0022 0.0020 0.0020 0.0018 0.0018

AVERAGES 0.0438 0.1269 0.5234 0.0384 0.0588 0.0061
0.0021 0.0157 0.0212 0.0066 0.0592 0.0676

STD. DEVIATIONS 0.1567 0.3313 0.4610 0.0675 0.0%986 0.0095
0.0020 0.0433 0.0568 0.0100 0.1761 0.1001

Cl=3a(5)
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AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

1 THROUGH

20

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

CHANGE IN WATER STORAGE

11.57229

0.00002

0.081 (

0.02491

0.021

(

(

(

(

2.6257)
3.4321)

3.11844)

0.00001)

0.045)

0.02971)

1.6445)

151374.6

11931.36

97268.52

42007.418

0.080

90.439

76.89

27.75064

0.00005

0.05974

0.051
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. khkkhkkkkhkhhkhkhhhhhkhhdhkhhhhkhhhkhhhkkhhkkhhkkhkkhkhkhhkhkhhhhhhbhhhhkhhhhkhkhkhdedkkkhdkhkhir®

(INCHES) (CU. FT.)
PRECIPITATION - a2 14592.600
RUNOFF 2.822 10244 .4785
DRAII-\TAGE COLLECTED FROM LAYER 3 0.64587 2344.51807
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000011 0.04028
AVERAGE HEAD ON TOP OF LAYER 4 13.929
MAXIMUM HEAD ON TOP OF LAYER 4 18.561
LOCATION OF MAXTMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 60.1 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000543 1.97079
SNOW WATER . 4.38 15904.2266
MAXIMUM VEG. SOIL WATER (VOL/VOL) ‘ 0.3909

. . MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0470

**%* Maximum heads are computed using McEnroe's equations. *w*

Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, Uniwersity of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, pp. 262-270.
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 20

5

6

SNOW WATER

0.1700

0.0000

0.1875

1.7492

0.000

0.2175

0.8500

0.0000

0.7500

0.1458

******************************************************************************

******************************************************************************
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******************************************************************************
******************************************************************************

*k * %
*k * %
*x HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE * &
* ok HELP MODEL VERSION 3.07 (1 NOVEMBER 1997) *x
*x . DEVELOPED BY -ENVIRONMENTAL LABORATORY *%
* ok USAE WATERWAYS EXPERIMENT STATION *%
*% FOR USEPA RISK REDUCTION ENGINEERING LABORATORY **

* % * %

**x * %
******************************************************************************

******************************************************************************

PRECIPITATION DATA FILE: c:\help307\DATA4C.D4
TEMPERATURE DATA FILE: c:\help307\DATA7C.D7
SOLAR RADIATION DATA FILE: c:\help307\DATA13C.D13
EVAPOTRANSPIRATION DATA: c:\help307\DATA11C.D11
SOIL AND DESIGN DATA FILE: c:\help307\CL-10.D10
OUTPUT DATA FILE: ¢:\help307\CL-10.0UT
TIME: 8:36 DATE: 11/14/2005

******************************************************************************

TITLE: CARLSTADT - 30% Design

***********************************************ﬁ§*****************************

NOTE: INITIAL MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE
COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 6.00 INCHES

POROSITY = 0.4730 VOL/VOL
FIELD CAPACITY = 0.2220 VOL/VOL
WILTING POINT = 0.1040 VOL/VOL
INITIAL SOIL WATER CONTENT = 0.2521 VOL/VOL

EFFECTIVE SAT. HYD. COND. = 0.999999975000E-04 CM/SEC

Cl~10 (1)



TYPE 1 - VERTICAL PERCOLATION LAYER

THICKNESS
POROSITY

FIELD CAPACITY
WILTING POINT
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

MATERIAL TEXTURE

NUMBER 0
18.00 INCHES
0.4730 VOL/VOL
0.2220 VOL/VOL
0.1040 VOL/VOL
0.3236 VOL/VOL

0.999999975000E-04 CM/SEC

TYPE 2 -

LATERAL DRAINAGE LAYER

MATERIAL TEXTURE NUMBER 0

THICKNESS

POROSITY

FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND,
SLOPE

DRAINAGE LENGTH

TYPE 4

THICKNESS
POROSITY
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

[}

0.20 INCHES

0.8500 VOL/VOL
0.0100 VOL/VOL
0.0050 VOL/VOL
0.0350 VOL/VOL

3.29999995000 CM/SEC
10.00 PERCENT
120.0 FEET
4

- FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

0.04 INCHES

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL

0.0000 VOL/VOL
0.399999993000E-12 CM/SEC

1.00 HOLES/ACRE
2.00 HOLES/ACRE
3 - GOOD

TYPE 3

- BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17

CAL—1o (>



THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

(=2 N

.25
.7500 VOL/VOL
.7470 VOL/VOL
.4000. VOL/VOL
0.

INCHES

7500 VOL/VOL
0.300000003000E-08 CM/SEC

TYPE 1 - VERTICAL PERCOLATION LAYER

MATERIAL TEXTURE NUMBER
12.00

THICKNESS =
POROSITY =
FIELD CAPACITY
WILTING POINT =
INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

7

INCHES

0.4730 VOL/VOL

0.2220 VOL/VOL

0.1040 VOL/VOL

0.1875 VOL/VOL
0.520000001000E-03 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 10.%
AND A SLOPE LENGTH OF 120.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITTAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

FEET.

63
%100

1.
20.
5.
.460
.080
.000
.782
.782
.00

O VwWwVwoNNw

50

000

975

EVAPOTRANSPIRATION AND WEATHER DATA

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM
NEWARK NEW JERSEY

STATION LATITUDE
MAXIMUM LEAF AREA INDEX

CL—1o(3)

1]

4

0.70 DEGREES
2.00



START OF GROWING SEASON (JULIAN DATE) = 108

END OF GROWING SEASON (JULIAN DATE) = 301
EVAPORATIVE ZONE DEPTH = 20.0 INCHES
AVERAGE ANNUAL WIND SPEED = 10.20 MPH
AVERAGE 15T QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER RELATIVE HUMIDITY = 61.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 68.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
3.13 3.05 4.15 3.57 3.59 2.94
3.85 4.30 3.66 3.09 3.59 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
31.30 32.80 41.20 52.10 62.30 71.50
76.80 75.50 68.20 57.20 46.50 35.50

NOTE: SOLAR RADIATION DATA WAS SYNTHET%CALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY
AND STATION LATITUDE = 40.70 DEGREES
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AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20

PRECIPITATION
TOTALS 2.91 3.48 4.30 2.94 4.28 2.73
3.80 4.46 3.64 2.31 3.11 3.74
STD. DEVIATIONS 1.32 . 1.39 2.19 1.26 2.36 1.34



RUNOFF
TOTALS 1.039 1.513 1.412 0.001 0.016 0.001
0.000 0.023 " 0.029 0.000 0.012 0.021
STD. DEVIATIONS 1.338 - ‘0.918 1.954 0.004 0.046  0.003
0.001 0.103 0.117 0.000 0.052 0.073
EVAPOTRANSPIRATION
TOTALS 0.870 0.751 1.960 2.446 3.252 4.934
3.666 3.630 2.530 1.276 1.278 0.962
STD. DEVIATIONS 0.313 0.345 0.489 0.605 1.232 0.820
1.509 1.491 0.837 0.360 0.245 0.169
LATERAL DRAINAGE COLLECTED FROM LAYER 3
TOTALS 0.9567 0.5714 2.3815 1.1124 1.1300 0.4621
0.2567 0.1922 0.3292 0.2651 0.8034 1.5748
STD. DEVIATIONS 0.6954 . 0.9956 0.95943 1.07289 1.0542 0.4451

0.1478 0.0639 0.4860 0.2849 1.0432 1.3891

PERCOLATION/LEAKAGE THROUGH LAYER 5§

TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
PERCOLATION/LEAKAGE THROUGH LAYER 6
———————————————————————————————————— @
TOTALS 0.0026 0.0022 0.0023 0.0022 0.0022 0.0021
0.0021 0.0020 0.0019 0.0019 0.0017 0.0018
STD. DEVIATIONS 0.0037 0.0030 0.0030 0.0028 0.0027 0.0025

0.0024 0.0023 0.0021 0.0018 0.0017 0.0019

AVERAGES 0.0020 0.0013 0.0050 0.0024 0.0024 0.0010
0.0005 0.0004 0.0007 0.0006 0.0017 0.0033
STD. DEVIATIONS 0.0015 0.0022 0.0021 0.0023 0.0022 0.0010
0.0003 0.0001 0.0010 0.0006 0.0023 0.0029

*******************************************************************************
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*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

1 THROUGH

20

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

CHANGE IN WATER STORAGE

4.066 ( 2.9150)
27.555 { 3.4539)

10.03552 ( 2.71172)
0.00000 ( 0.00000)
0.002 ( 0.000)
0.02502 ( 0.02981)

0.019 ( 1.s708)

151374.6

14761.20

100025.20

36428.945

0.018

$0.819

68.45

24.06543

0.00001

0.06000

0.045

*******************************************************************************
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. ******************************************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (cu. FT.)
PRECIPITATION : : --;j;; —————— ;;;;;?;;;_—
RUNOFF 3.049 11067.6201
DRAINAGE COLLECTED FROM LAYER 3 1.31478 4772.64795
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000000 0.00016
AVERAGE HEAD ON TOP OF LAYER 4 0.085
MAXIMUM HEAD ON TOP OF LAYER 4 0.169
LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRATIN) 0.0 FEET

PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000552 2.00234
SNOW WATER 4.38 15904 .2266
MAXIMUM VEG. SOIL WATER (VOL/VOL) ‘ 0.4501

’ MINIMUM VEG. SOIL WATER (VOL/VOL) 0.1040

*** Maximum heads are computed using McEnroe's equations. *#*
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, Uniwersity of Kansas

ASCE Journal of Environmental Engineering
Vol. 1192, No. 2, March 1993, pp. 262-270.

******************************************************************************
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) (VoL/voL)
1 10832 0.3305
2 6.2370 0.3465
3 0.0022 0.0109
4 0.0000 0.0000
5 0.1875 0.7500
6 1.7495 0.1458
SNOW WATER 0.000

******************************************************************************
******************************************************************************
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HYDROLOGIC EVALUATION OF LANDFILL PERFORMANCE
HELP MODEL VERSION 3.07 (1 NOVEMBER 1997)
DEVELOPED BY ENVIRONMENTAL LABORATORY
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PRECIPITATION DATA FILE: c:\help307\DATA4C.D4

TEMPERATURE DATA FILE:

c:\help307\DATA7C.D7

SOLAR RADIATION DATA FILE: c:\help307\DATA13C.D13
EVAPOTRANSPIRATION DATA: c:\help307\DATA11C.D11
SOIL AND DESIGN DATA FILE: c¢:\help307\CL-~10a.D10

OUTPUT DATA FILE:

TIME:

8:

36

c:\help307\CL-10a.0UT

DATE: 11/14/2005

******************************************************************************

TITLE:

CARLSTADT - 30% Design

************************************************%********f********************

NOTE:

COMPUTED AS NEARLY STEADY-STATE VALUES BY THE PROGRAM.

TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 4

THICKNESS = 6.00 INCHES

POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

NOTE:

0.4370 VOL/VOL
0.1050 VOL/VOL
0.0470 VOL/VOL
0.1160 VOL/VOL
0.170000002000E-02 CM/SEC
SATURATED HYDRAULIC CONDUCTIVITY IS MULTIPLIED BY 3
FOR ROOT CHANNELS IN TOP HALF OF EVAPORATIVE ZONE.

CL-10a(1)

INITIAL: MOISTURE CONTENT OF THE LAYERS AND SNOW WATER WERE

.00



TYPE 1 - VERTICAL PERCOLATION LAYER
MATERIAL TEXTURE NUMBER 4

THICKNESS = 18.00 INCHES
POROSITY = 0.4370 VOL/VOL
FIELD CAPACITY = 0.1050 VOL/VOL

WILTING POINT 0.0470 VOL/VOL
INITIAL SOIL WATER CONTENT 0.1978 VOL/VOL
EFFECTIVE SAT. HYD. COND. = 0.170000002000E-02 CM/SEC

TYPE 2 - LATERAL DRAINAGE LAYER
MATERIAL TEXTURE NUMBER 0

THICKNESS = 0.25 INCHES
POROSITY = 0.8500 VOL/VOL
FIELD CAPACITY = .0.0100 VOL/VOL

0.0050 VOL/VOL
0.0234 VOL/VOL

WILTING POINT
INITIAL SOIL WATER CONTENT

EFFECTIVE SAT. HYD. COND. = 3.29999995000 CM/SEC
SLOPE = 10.00 PERCENT
DRAINAGE LENGTH = 120.0 FEET
%
LAYER 4

TYPE 4 - FLEXIBLE MEMBRANE LINER
MATERIAL TEXTURE NUMBER 36

THICKNESS = 0.04 INCHES

POROSITY = 0.0000 VOL/VOL
FIELD CAPACITY = 0.0000 VOL/VOL
WILTING POINT = 0.0000 VOL/VOL

0.0000 VOL/VOL
0.399999993000E-12 CM/SEC
1.00 HOLES/ACRE
2.00 HOLES/ACRE

3 - GOOD

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.
FML PINHOLE DENSITY

FML INSTALLATION DEFECTS
FML PLACEMENT QUALITY

"



TYPE 3 - BARRIER SOIL LINER

MATERIAL TEXTURE NUMBER 17

THICKNESS =
POROSITY =
FIELD CAPACITY =
WILTING POINT

INITIAL SOIL WATER CONTENT

I

TYPE 1 - VERTICAL PERCOLATION LAYER

0.25

MATERIAL TEXTURE NUMBER 7

THICKNESS =
POROSITY =
FIELD CAPACITY

WILTING POINT

INITIAL SOIL WATER CONTENT
EFFECTIVE SAT. HYD. COND.

12.00

INCHES

0.7500 VOL/VOL

0.7470 VOL/VOL

0.4000 VOL/VOL

0.7500 VOL/VOL
EFFECTIVE SAT. HYD. COND. - = - 0.300000003000E-08 CM/SEC

INCHES

0.4730 VOL/VOL

0.2220 VOL/VOL

0.1040 VOL/VOL

0.1877 VOL/VOL
0.520000001000E-03 CM/SEC

GENERAL DESIGN AND EVAPORATIVE ZONE DATA

NOTE: SCS RUNOFF CURVE NUMBER WAS COMPUTED FROM DEFAULT
SOIL DATA BASE USING SOIL TEXTURE # 4 WITH A
FAIR STAND OF GRASS, A SURFACE SLOPE OF 10.%
AND A SLOPE LENGTH OF 120.

SCS RUNOFF CURVE NUMBER

FRACTION OF AREA ALLOWING RUNOFF
AREA PROJECTED ON HORIZONTAL PLANE
EVAPORATIVE ZONE DEPTH

INITIAL WATER IN EVAPORATIVE ZONE
UPPER LIMIT OF EVAPORATIVE STORAGE
LOWER LIMIT OF EVAPORATIVE STORAGE
INITIAL SNOW WATER

INITIAL WATER IN LAYER MATERIALS
TOTAL INITIAL WATER

TOTAL SUBSURFACE INFLOW

1]

FEET.
%

63.
100.
1.
20.
.407
.740
.940
.000
.702
.702
.00

OO O OmW

50
0
000
0

EVAPOTRANSPIRATION AND WEATHER DATA

NOTE: EVAPOTRANSPIRATION DATA WAS OBTAINED FROM

NEWARK NEW JERSEY

CL-10a (3D

PERCENT
ACRES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES
INCHES/YEAR



STATION LATITUDE 40.70 DEGREES
MAXIMUM LEAF AREA INDEX = 2.00

START OF GROWING SEASON (JULIAN DATE) 108

END OF GROWING SEASON (JULIAN DATE) 301
EVAPORATIVE ZONE DEPTH 20.0 INCHES

AVERAGE ANNUAL WIND SPEED : = 10.20 MPH
AVERAGE 1ST QUARTER RELATIVE HUMIDITY = 64.00 %
AVERAGE 2ND QUARTER -RELATIVE HUMIDITY = 61.00 %
AVERAGE 3RD QUARTER RELATIVE HUMIDITY = 66.00 %
AVERAGE 4TH QUARTER RELATIVE HUMIDITY = 68.00 %

NOTE: PRECIPITATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY

NORMAL MEAN MONTHLY PRECIPITATION (INCHES)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
3.13 3.05 4.15 3.57 3.59 2.94
3.85 4.30 3.66 3.09 3.59 3.42

NOTE: TEMPERATURE DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK . NEW JERSEY

NORMAL MEAN MONTHLY TEMPERATURE (DEGREES FAHRENHEIT)

JAN/JUL FEB/AUG MAR/SEP APR/OCT MAY/NOV JUN/DEC
31.30 32.80 41.20 52.10 62.30 71.50
76.80 75.50 68.20 57.20 46.50 35.50

<

NOTE: SOLAR RADIATION DATA WAS SYNTHETICALLY GENERATED USING
COEFFICIENTS FOR NEWARK NEW JERSEY
AND STATION LATITUDE = 40.70 DEGREES

*****************************************************************************‘k*

AVERAGE MONTHLY VALUES IN INCHES FOR YEARS 1 THROUGH 20



. STD. DEVIATIONS 1.32 1.39 2.19 1.26 2.36 1.34

1.81 2.19 1.78 1.10 1.36 1.49
RUNOFF
TOTALS 0.823 1.239 1.238 0.000 0.001 0.000
0.000 - 0.008 0.003 0.000 0.000 0.010
STD. DEVIATIONS 1.122 0.806 1.810 0.000 0.005 0.000
0.000 0.035 0.012 0.000 0.000 0.038
EVAPOTRANSPIRATION
TOTALS 0.862 0.763 1.812 2.417 3.263 3.970
2.808 3.181 2.235 1.385 1.313 0.951
STD. DEVIATIONS 0.323 0.352 0.472 0.565 1.228 1.219
1.398 1.527 0.871 0.431 0.261 0.169

LATERAL DRAINAGE COLLECTED FROM LAYER 3

TOTALS 0.8867 0.6722 3.0338 0.9881 1.2206 0.5368
0.7792 0.8615 0.8434 0.6041 1.1554 1.6832

STD. DEVIATIONS 0.7849 1.1832 1.2192 1.1066 1.1880 0.3833
0.2587 0.4212 0.6025 0.2880 0.9417 1.4175

. PERCOLATION/LEAKAGE THROUGH LAYER 5
TOTALS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000

0.0000 0.0000 0.0000 0.0000 0,0000 0.0000

STD. DEVIATIONS 0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
0.0000 0.0000 0.0000 0.0000 0.0000 0.0000
A4

PERCOLATION/LEAKAGE THROUGH LAYER 6

TOTALS 0.0026 0.0022 0.0024 0.0022 0.0022 0.0021
0.0021 0.0020 0.0019 0.0019 0.0018 0.0018

STD. DEVIATIONS 0.0037 0.0031 0.0032 0.0028 0.0026 0.0025
0.0024 0.0023 0.0020 0.0020 0.0019 0.0019

AVERAGES 0.0033 0.0041 0.0284 0.0021 0.0026 0.0012
0.0016 0.0018 0.0018 0.0013 0.0025 0.0035

STD. DEVIATIONS 0.0076 0.00290 0.0315 0.0024 0.0025 0.0008
- 0.0005 0.0009 0.0013 0.0006 0.0020 0.0030

CL- 102 (s



*******************************************************************************

*******************************************************************************

AVERAGE ANNUAL TOTALS & (STD. DEVIATIONS) FOR YEARS

1 THROUGH

20

PRECIPITATION
RUNOFF
EVAPOTRANSPIRATION

LATERAL DRAINAGE COLLECTED
FROM LAYER 3

PERCOLATION/LEAKAGE THROUGH
LAYER 5

AVERAGE HEAD ON TOP
OF LAYER 4

PERCOLATION/LEAKAGE THROUGH
LAYER 6

CHANGE IN WATER STORAGE

3.323 (
25.062 (

13.26508 (

0.00001 (

0.005 (

0.02521 (

0.026 {

2.6379)
3.2826)

3.03474)

0.00000)

0.003)

0.03032)

1.7131)

151374.6
12062.24
90975.29

48152,242

0.020

91.521

93.35

31.80998

0.00001

0.06046

0.062

*******************************************************************************
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. ******************'l\'***********************************************************

PEAK DAILY VALUES FOR YEARS 1 THROUGH 20

(INCHES) (Cu. FT.)
PRECIPITATTON I 14592.600
RUNOF? 2.829 10269.1016
DRAINAGE COLLECTED FROM LAYER 3 2.78446 10107.59860
PERCOLATION/LEAKAGE THROUGH LAYER 5 0.000003 0.00916
AVERAGE HEAD ON TOP OF LAYER 4 3.918
MAXIMUM HEAD ON TOP OF LAYER 4 5.087
LOCATION OF MAXIMUM HEAD IN LAYER 3
(DISTANCE FROM DRAIN) 10.1 FEET
PERCOLATION/LEAKAGE THROUGH LAYER 6 0.000561 2.03495
SNOW WATER 4.38 15904.2266
MAXIMUM VEG. SOIL WATER (VOL/VOL) _ ‘ 0.35915
. MINIMUM VEG. SOIL WATER (VOL/VOL) 0.0470
* ok

*** Maximum heads are computed using McEnroe's equations.
Reference: Maximum Saturated Depth over Landfill Liner
by Bruce M. McEnroe, Uniwersity of Kansas

ASCE Journal of Environmental Engineering
Vol. 119, No. 2, March 1993, Pp.- 262-270.

**************************A******************'k*********************************
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******************************************************************************

FINAL WATER STORAGE AT END OF YEAR 20

LAYER (INCHES) ' (VoL/voL)
e  1:0981 o.1832
2 4.1740 0.2319
3 0.0074 0.0296
4 0.0000 0.0000
5 0.1875 0.7500
6 1.7485 0.1457
SNOW WATER 0.000

******************************************************************************
******************************************************************************
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OBJECTIVE:

METHOD:

REFERENCES:

ASSUMPTIONS:

CALCULATIONS:

CONCLUSION:

To estimate the actual soil loss that can be anticipated for the proposed
final cover grading plan for the expected good stand of grass.

Per Reference 3, use the Universal Soil Loss Equation (USLE) to estimate
the soil loss.

1y

2)

3)

McCuen, Richard H., “Hydrologic Analysis and Design,” 1989,
pp. 707 - 715.

Figure entitled, “Grading and Surface Water Management Plan,”
prepared by Golder Associates, dated 11/10/05.

USEPA, “Evaluating Cover Systems for Solid and Hazardous
Waste,” dated September 2002.

Critical steep slope: 240 feet at 2.5%.

Natural soils in the area are fine sandy loams. A minimum organic
content of 2% has been assumed for this evaluation.

USLEisA=RK(LS)CP

Where,

A = average annual soil loss, tons/acre/year
R = rainfall and runoff erosivity index

K = soil erodibility factor, tons/acre

L = slope-length factor

S = slope-steepness factor

C = cover management practice

P = crop pratice factor

Such that,

A = sought value

95 (Ref. 1, Figure 15-2)

.30 (Ref. 3, Table 5, fine sandy loam, k = 2%)

.004 (Ref. 1, Table 15-4, meadow — grass & legume mix)
.0 (Ref. 1, Table 15-5, no support practice)

QRS
g

For critical slope (240 ft, 2.5% slope), LS = 0.32 (Table 15-3).
Plugging in the values,

A = (195)(0.32)(1.09)(0.004)(1.0) = 0.075 tons/acre/year

The maximum computed average annual soil loss for the critical
slope is 0.075 tons/acre/year, which is less than the federally
maximum allowable value of 2 tons/acre/yr. Assuming a unit
weight of 120 pounds per cubic feet for the soil, the erosion is
0.000029 ft/year.

Golder Associates
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N/L CAROLINA FREIGHT CARRIERS

TRACT 1
BLOCK 124

DEED BOOK 6406 PAGE 144
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EXISTING GROUND CONTOURS
EDGE OF STREAM
EXISTING FENCE

PROPERTY LINE

EXISTING SHEET PILE WALL (TO BE PARTIALLY REMOVED)
NEW SHEET PILE WALL (SEE FIGURES 13 AND 14)

WER (SEE NOTE 5)
SPOT ELEVANON

LIMITS OF NEW GEDMEMBRANE (SEE NOTE 3)
PROPOSED GROUND CONTOURS

PERIMETER DRAINAGE CHANNEL (SEE DETAILS @AND @)

NEW PERIMETER_ACCESS ROAD AND PARKING AREAS
(SEE DETALS @m )

NOTES

1.) ALL LOCATIONS ARE APPROXIMATE.

CUNTRACTOR MAY ELECT TO REMOVE PORTIONS OF THE PERIMETER FENCE DURING
CRgvSITRUCTD TO ACCOMMODATE ITS ACTIMITIES. IN THAT §ﬂT. CONTRACTOR SHALL

S IN AREAS
AND SHALL RESTORE FENCE TO ORIGINAL CONDITION, OR BETTER, UPON
COHPlEI'\DN OF CONSTRUCTION.

3.) UMTS OF THE NEW GEOMEMBRANE SHALL COINCIDE WITH THE LIMITS OF THE EXISTING
GEOMEMBRANE.

4.) CONTRACTOR SHALL FROTECT ALL STRUCTURES, FENCELINES, WELLS, AND OTHER SITE

TURES DURING CONSTRUCTICN, UNLESS INDICATED OTHERWISE ON THESE DRAWINGS, CR
AS DIRECTED 8Y THE GROUP'S REPRESENTATIVE THE CONTRACTOR SHALL REPLACE ANY
DAMAGED ITEMS AT ITS SOLE EXPENSE

5.) SURFACE WATER FLOWS SHALL BE CONVEYED TO PEACH ISLAND CREEK VIA THE
RIMETER DRAINAGE CHANNELS, AND DISCHARGEZ TO CREEK THROUGH A SERIES OF VERS
IN THE TOPS OF THE NEW SHEET PILE WALLS.

REFERENCES

1.) BASE MAP SHOWN TAKEN FRCM DIGITAL FILE 3074-02-TOPO.DWG, ENTITLED
“BOROUGH OF CARLSTADT BLOCK 124 LOTS 1 THRCUGH 5,” DATED DECEMSER B,
2005, PREPARED BY PROMAPS.

2) HORIZONTAL DATUM REFERENCES THE NEW JERSEY STATE PLANE COORDINATE
SYSTEM, NORTH AMERICAN DATUM OF 1983 (NAD B3). VERTICAL DATUM REFERENCES
THE NORTH AMERICAN VERTICAL DATUM OF 1983 (NAVD B8B).
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soil in a unit plot, pinpoints differences in erosion according to differ-
ences in soil type. Long-term plot studies under natural rainfall have pro-
. duced K values generalized in Table 5 for the USDA soil types.

TABLE 5. APPROXIMATE VALUES OF FACTOR K FOR
: USDA TEXTURAL CLASSES11 :

Organlc matter content

»

Texture class 0,5%

. K K > K_
Sand 0.05 0.03 0.02
Fine sand .16 b .10
Very fine sand L2 .36 .28
‘Loamy sand C W12 .10 .08
Loamy fine sand - .20° .16
loamy very fine sand Uk .38 »30
~—58andy loam «27 T .19
Fine sandy loam . .35 24
Very fine sandy loam A7 - .33
—Z Loam .38 .34 .29
——--» §11t loam ..u8 T T k2 .33
siit .60 .52 b2
Sandy clay loanm 27 «25 .21

Clay loam .28 .25 .21 .
. 8ilty clay loam .37 .32 .26
_ Sandy clay .k .13 f .12
Silty clay 25 .23 .;9

Clay 0.13-0.29

The values shown are estimated averages of broad
ranges of specific-soil values. When a texture is
near the borderline of two texture classes, use
the average of the two K values,

The evalnator must next consider the shape of the slope in terms of
length and inclination. The appropriate LS factor is obtained from Table 6.
A nonlinear slope may have to be evaluated as a series of segments, each with
uniform gradient. Two or three segments should be sufficient for most engi-
neered landfills; provided the segments are selected so that they are also
of equal length (Table 6 can be used, with certain adjustments). Enter
Table 6§ with the total slope length and read LS values corresponding to the
percent slope of each segment. For three segments, multiply the chart LS
values for the upper, middle, and lower segments by 0.58, 1.06, and 1.37,
respectively. The average of the three products is a good estimate of the

38
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TABLE 15-4 Generalized values of the cover and management factor, C, in the
37 states east of the Rocky Mountains®

Productivity Level®
High : Maod.
Line no. Crop, Rotation, and Management®4 C Value
Base value: continuous fallow, tilled up and down slope 1.00 1.00
CORN .
1 C, RdR, fall TP, conv (1) 0.54 0.62
2 C, RdR, spring TP, conv {1} 0.50 0.59
3 C, RdL, fall TP, conv (1) 042 0.52
4 C, RdR, we seeding, spring TP, cony (1) 0.40 0.49
5 C, RAL, standing, spring TP, conv (1) 0.38 048
6 C, fall shred stalks, spring TP, conv (1) 035 0.44
7 C(silage)}-W(RdL, fall TP) (2) 0.31 0.35
8 C, RdL, fall chisel, spring disk, 40-30%; rc (1) 0.24 0.30
9 C(silage), W wc seeding, no-till plin c-k W (1) : 0.20 0.24
10 C(RdL)}-W(RdL, spring TP) (2) 0.20 0.28
N 11 C, fall shred stalks, chisel p1, 40-30% rc (1) 0.19 0.26
12 C-C-C-W-M, RdL, TP for C, disk for W (5) 0.17 0.23
13 €, RdL, strip till row zones, 55-40% rc (1) 0.16 0.24
14 C-C-C-W-M-M, RdL, TP for C, disk for W (6) 0.14 0.20
15 C-C-W-M, RdL, TP for C, disk for W (4) 0.12 0.17
16 C, fall shred, no-till pl, 70-50% rc (1) 0.11 0.18
17 C-C-W-M-M, RdL, TP for C, disk for W (5) 0.087 0.14
18 C-C-C-W-M, RdL, no-till pl 2d & 3rd C (5) 0.076 0.13
19 C-C-W-M, RdL, no-till pl 2d C{4) 0.068 0.1
20 C, no-till pl in c-k wheat, 90-70% rc (1) 0.062 0.14
21 C-C-C-W-M-M, no-till pl 2d & 3cd C (6) 0.061 0.11
2 C-W-M, RdL, TP for C, disk for W (3} 0.055 0.095
23 C-C-W-M-M, RdL, no-till pl 2d C (5) 0.051 0.094
24 C-W-M-M, RdL, TP for C, disk for W (4) 0.039 0074
25 C-W-M-M-M, RdL, TP for G, disk for W (5) 0.032 0.061
26 C, no-till pl in ¢-k sod, 95-80% rc (1) 0.017 0.053
COTTON®
27 Cot, conv (Western Plains) (1) 0.42 049
28 Cot, conv (South) (1) ' 0.34 040
MEADOW
29 Grass and legume mix 0.01
30 Alfalfa, lespedeza, or Sericia
31 Sweet clover
SORGHUM, GRAIN (Western Plains)®
’ 32 RdL, spring TP, conv (1) 043 0.53
33 No-till pl in shredded 70-50% rc 0.11 0.18

{Continued)
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TABLE 15-8 Values of support-practice factor, P

Land Slope (%)
1.1-2 2.1-7 7.1-12 12.1-18 18.1-24
Practice Factor P
Contouring, P, 0.60 0.50 0.60 0.80 0.90
Contour strip cropping,® P,
R-R-M-M 0.30 025 030 0.40 045
R-W-M-M 0.30 0.25 0.30 0.40 045
R-R-W-M 045 0.38 045 0.60 0.68
R-W 0.52 044 0.52 0.70 0.90
R-O 0.60 0.50 0.60 0.80 0.90
Contour listing or ridge planting, P,, 0.30 0.25 0.30 0.40 0.45
Contour terracing, P, 06n | osnm | 06 08 n | 09nm
No support practice 1.0 C/@ 1.0 1.0 1.0

* R, rowcrop; W, fall-seeded grain; O, spring-seeded grain; M, meadow. The crops are grown in rota-
tion and so arranged on the field that rowcrop strips are always separated by a meadow or winter-grain
strip.

b These P, values estimate the amount of soil eroded to the terrace channels and are used for conserva-
tion planning. For prediction of off-ficld sediment, the P, values are multiplied by 0.2,

° n, number of approximately equal-length intervals into which the field slope is divided by the terraces.
Tillage operations must be parallel to the terraces.

Predicted values of E represent average, time-invariant estimates. Given that R
is based on an average number and distribution of storms per year, actual values of
E would vary from year to year depending on the number, size, and timing of erosive
rainstorms and other weather conditions. Although any one predicted value of E
may not be highly accurate, the USLE should be more reliable when it is used to
measure either relative effects or long-term sheet and rill erosion rates. '

Example 15-1: Soil Loss Estimation with USLE. The general data requirements
for making soil loss estimates with the USLE equation are (1) site location (to get
R); (2) soil properties (to get K); (3) flow length and slope (to get T); (4) crop, rotation,
and management practices (to get C); and (5) slope and support practice (to get P).
The estimation process will be illustrated using a hypothetical example. The site,
which has a drainage area of 2 acres, is located in central Illinois. The site of interest
has an average slope of 2.5% and a flow length of 300 ft. A soil analysis indicates
25%, sand, 2% organic matter, 35%, silt and very fine sand, a medium granular struc-
ture, and moderate permeability. The plot is used for corn, with a crop management
value of 0.31, which was determined from information published locally. No support
practice is provided.
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TABLE 15-3 Values of the erosion equation’s topographic factor, LS, for specified combinations of slope length and steepness®

Slope Length (ft)

Percent Slope 25 50 75 100 150 200 300 400 500 600 300 1000

0.5 0.07 008 0.09 0.10 0.11 0.12 0.14 0.15 0.16 0.17 0.19 0.20

1 0.09 0.10 0.12 0.13 0.15 0.16 0.18 020 021 0.22 0.24 026

2 0.13 0.16 0.19 020 023 0.25 028 031 0.33 034 0.38 0.40

3 0.19 023 0.26 0.29 033 0.35 0.40 044 047 049 0.54 0.57
4 0.23 0.30 0.36 040 047 0.53 0.62 0.70 0.76 0.82 092 1.0
5 0.27 0.38 046 0.54 0.66 0.76 093 1.1 12 13 1.5 1.7
6 0.34 048 0.58 0.67 0.82 095 12 14 L5 17 1Ly 21
8 0.50 0.70 0.86 0.99 1.2 14 1.7 20 22 24 28 31
10 0.69 097 1.2 14 17 19 24 27 i1 34 39 43
12 090 13 1.6 1.8 22 26 31 36 40 44 51 5.7
14 12 1.6 20 23 28 33 40 46 5.1 56 6.5 73
16 14 20 25 2.8 35 40 49 57 64 7.0 8.0 9.0
18 i7 24 3.0 34 42 49 6.0 69 17 84 9.7 110
20 20 29 35 4.1 50 58 71 82 9.1 10.0 120 130

25 30 42 5.1 5.9 72 83 100 120 130 140 170 190°
30 40 5.6 69 8.0 9.7 110 140 160 18.0 200 230 250
40 6.3 9.0 110 130 160 18.0 220 250 280 310 — —
50 89 13.0 150 180 220 250 310 — — _ — —
60 120 160 200 230 280 — — — — — — —

* Values given for slopes longer than 300 ft or steeper than 187 are extrapolations beyond the range of the research data, and therefore less certain than the others.
Adjustments for irregularity of slope are available.

TN d =
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Objective

The objective of this analysis is to investigate the feasibility of replacing the existing sheet pile wall along
Peach Island Creek with a graded embankment slope. Peach Island Creek acts as a physical boundary to the
north side of the Site, and potentially can impact on the proposed design solutions for the OU-2 remedy. In
general the proposed OU-2 remedy must maintain the integrity and stability of the existing slurry wall. This
stability analysis will address the feasibility of an embankment, and considering the following design

aspects:

* Long-term slope, based on final site grades;
*  Short-term slope stability during construction; and
* Physical design constraints (i.e. geometric) for the implementing a proposed embankment slope

solution.

The following sections will describe the results of these analyses and draw conclusions with respect to the

feasibility for construction of an embankment slope solution..

Methodology

Data collected from the OU-1 remedy “as built” drawings and available subsurface investigations were used
to obtain the typical subsurface conditions and design parameters. These conditions and parameters were

used as typical input design parameters for the slope stability analyses, and are summarized in Table 1.

Slope stability simulations were preformed using the Slide software program (Version 5.019, 2005) to
determine the safety factors associated with circular slip surfaces. The circular slip surfaces were computed
using the Simplified Bishop Method. Design slope configurations for these analyses included a 2 foot thick
cap extending 2 feet below the Peach Island Creck water surface and a 200 lb/ft’ uniformly distributed
surcharge load was place along the top of the cap. The surcharge load was included to emulate loads that
may be present following the development of the property. The slope stability analyses were performed for
final slope configurations including a cap and for grades at 3H:1V and 4H:1V. See Figures 1 and 2 for

stability analysis results.
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Table 1. Design parameters used in slope stability analyses.

Saturated
Assumed SPT Friction Unit
Unit Thickness N Value Angle Cohesion Weight
(ft) (degrees)  (Ib/t) (Ib/t)
Cap 2 -— 30 0 120
Fill 5 9 30 0 120
Peat 35 -— 0 200 80
Grey Silt 35 3-16 0 400 110
Varved Clay 7 2-6 20 400 110
13x4
Slurry Wall (depth x width) -— 10 0 100

A construction phase (i.e. short-term) slope stability analysis was conducted using the same methodologies
as the design slope analysis. A typical cross section was adapted to exclude the cap layer, a 2H:1V slope
and a forced slip surface projected through the toe of the fill slope. During the construction phase the upper
portion of existing sheet pile wall extending down to the mud line (approximately 2 feet below the water

surface) of the creek will be removed to facilitate the placement of the design slope.

Removal of the upper portion of the sheet pile wall will require temporary 2H:1V slope grades running
from the slurry wall to creek. The lower portion of the sheet pile wall remaining in the subsurface will
essentially start at the toe of the fill and extend downward, preventing soil slip surfaces extending through
the sheet pile wall and forcing the critical failure surface to pass through the toe of the fill. A 200 Ib/f¥
surcharge load was placed inward from the soil bentonite sturry wall to emulate the loads from constriction

equipment present during this phase. See Figure 3 for the short-term stability analysis results.

Available boring logs recorded along the northern property boundary were used to construct four (4)
sections through the existing slurry and sheet pile walls. See Figure 4 cross section locations. For each cross
section the design slope cap layer was superimposed over the existing profile to examine physical

constraints for the placement of the design slope. See Figures 5 through 8 for each cross section.
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Findings

The slope stability profiles and safety factors for the 3H:1V and 4H:1V graded slopes are presented
graphically in Figures 1 and 2. Each of the figures shows a contour of safety factors based on a grid search
in which the minimum calculated safety factor is displayed for the center of each circular slip surface.
Safety factors related to the contour are provided in the legend and the critical slip surfaces are displayed
and labeled.

The results of the 3H:1V slope stability analysis shows a global minimum safety factor of 1.36 extending
through the cap, fill peat and slurry wall surfaces. Acceptable minimal safety factor values should equal at
least 1.5 for long-term loading conditions (USACE, 2003). Based on the global minimum safety factor slip
surface, a potential exists in which the existing slurry wall might be compromised. Therefore a 3H:1V slope
design is not recommended, and reduction in the slope grade is required increase safety factor closer to 1.5.

See Figure 1.

The slope stability analysis for the 4H:1V slope show an improved safety factor of 1.49 which approaches
the desired minimal safety factor for long-term loading conditions. Therefore a 4H:1V slope or lower grade

will suffice as a final design slope. See Figure 2.

The short-term construction phase stability analysis resulted in a global minimum safety factor of 1.09.
Typical minimal acceptable safety factors for end of construction and multiphase loading should equal at
least 1.3 (USACE, 2003). Under this scenario there is a risk that the existing slurry wall might be
compromised. In order to overcome the possible slope failures during this construction phase, Golder
recommends additional lateral support be provided to the existing slurry wall to ensure the stability/integrity
of this slurry wall. Possible solutions could include installing a temporary sheet pile wall or soldier pile and

lagged wall between the existing slurry and sheet pile walls.

Based on these slope stability analyses, Golder recommends that minimum design slope inclinations be

equal or flatter than 4:1 (H: V).

To evaluate the possibility of constructing the proposed 4H:1V embankment slope, Golder considered the
physical constraints due to Site grades and the existing slurry and sheet pile wall locations. Figure 4
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provides the locations of four (4) cross sections, and Figures 5 through 8 show the final configuration of the

cap superimposed on each cross section.

All four (4) cross sections show that a 4H:1V design slope beginning at the creek-side edge of the bentonite
slurry wall will extend into the creek. In particular, the cross section at boring RD-1 (Figure 5) indicates
that the proposed slope will encroach on the creek approximately 2 feet into the creck. However, the cross
section at RD-3 (Figure 7) indicates the proposed slope will encroach at least extending nearly 20 ft into the

creek.

Conclusions

Given the above findings, it appears significant stream encroachment issues will occur, if 4H:1V
embankment slopes are constructed. Therefore, Golder recommends that embankment slope alternatives

not be considered further for the proposed stream bank enhancements along Peach Island Creek.

Furthermore, Golder recommends that structural retaining wall structures (i.e., steel sheet pile or gravity

wall systems) be evaluated to provide the desired stream bank enhancements along Peach Island Creek.
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8.8 /o

Pre-Final (95% Design) Design Report
. Operable Unit 2 (OU-2)

216 Paterson Plank Road Site
Carlstadt, Bergen County, New Jersey

s & "

Table 1 - Geotechnical Design Parameters

Index Consolidation Parameters Strength Parameters
Material/Strata Properties Compression Indices C . s
e [w, [PI] "¢ Tc, Jcuc] & ¢ '
Imported Fill Materials:
Common, Grading Fill 120 33 0
Structural Fill 120 33 0
Subsurface Deposits:
Fill 120 33 0
Meadow Mat/Peat 80 | 300 90 | 600 | 036 | 0.06 |1.00] © 100
Organic Silt/Clay HO1120140] 20 090 | 005 ) 0.05 lo20! o 200
Upper Varved Clay 1201 30 {201 0.8 | 040 | 0.02 | 0.04 |0.20] 0O 600
Lower Varved Clay 1151 50 130) 1.1 ] 060 | 0.02 | 0.04 |030] o 400
Glacial Till 1201 10}] 35 ’ 28 200

Legend: ¥n = Unit Weight, Ibs/f® (psf)

w, = Natural Water Content, %

P1 = Plasticity Index

&, = Initial Void Ratio

¢ = Intemat Friction Angle, degrees

¢ = Cohesion, Ibs/fi’ (psf)

S, = Existing Mobilized Undrained Shear Strength, tbs/ft® (psf)
C, = Compressibility Index

C.= Secondary Compression Index

€. = Coefficient of Consolidation, f%day

Notes:
4) Design values shown herein are based on laboratory testing data, published literature,
experiences with similar materials, generally accepted industry standards, and professional
geotechnical engineering judgment.

b) C, and C, values vary with load, and values shown herein typically coorespond 10 a load
increment of 2 isf,

October 2006 Golder Associates 943-6222



Table 2 - Summary of Program Outputs

Site Method H Ds(output) [ D(=1.3*D,) L Mpax | Stress,, | Steel Grade| FOS
feet feet feet feet kip-ft/ft kip/in® kip/in?

RD-1 ProSheet 8.0 212 ¢ 27.6 v 356+ 3947 212 o 348 — 16 -
SPW911-Level 8.0 20.6 © 26.7 - 347. | 4017 h
SPW911-Slope 8.0 213¢ 27.6 - 356 | 4567 h.0

RD-2 ProSheet 8.0 15.4 20.0 28.0 202 | 100 34.8 3.2
SPW911-Level 8.0 16.1 21.0 29.0 20.8v lo.g
SPW911-Slope 8.0 16.8 21.9 20.9 232 o

RD-3 ProSheet 8.0 16.4 21.3 20.3 22.0 v 11.9 34.8 2.9
SPW911.Level 8.0 18.8 24.5 32,5 232 v o
SPW911-Slope 8.0 20.2 26.2 342 |nozzz Y |ue

RD-4 ProSheet 8.0 11.1 14.4 22.4 11.6 v 6.3 34.8 5.5
SPW911-Level 8.0 12.2 15.8 23.8 12.2% |o.y,
SPW911-Slope 8.0 12.9 16.8 24.8 137V |od

po{(,‘. S

0‘13 "-é 3‘0 }—\C“\'s
&Kok uﬁu‘-s A‘?\-»\% $L¢€+ f’.‘le
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MW-108
MWw—10D
MW-10R

MEADOHLANDS SPORTS COMPLEX

PATERSON PLANK ROAD

RMW—11D
MW-11R

- HQLDING

 TANK /DIKE

LEGEND
DETAL OR CROSS SECTION DESIGNATION
FIGURE No. WHERE DETAIL OR CROSS SECTION
1S PRESENTED

EXISTING GROUND CONTOUR

— e e e STREAM
FENCE
» UNUTY POLE

SW-3 G SURFACE WATER SAMPLING LOCATION
+ (€& noTE 3)

#“""5 DXSTIRG GROUNDWATER EXTRACTION WELLS

ot s e SHEET PUE WALL ALIGNMENT !
LMIT OF INPLTRATION BARRIER

NOTES

1) TOPOGRAPHIC DATA AND SURFACE FEATURES BASED On
m’ TION BY TAYLOR, WSEMAN & TAYLOR CONSULTING
ENGINEERS, i/ LANDSCAPE ARCHITECTS, MOUNT
LAUREL, NEW JERSEY, DATED 08,/12/82, SCALE 140,

Z)WATELMTSNWMARETM@MM
FOCUSED FEASIBILITY STUDY INVESTIGATION REPORT (GOLDER, 1997).

100 ) 100

Svre Aasa Map Suew 1 ng

Croses Szexippm Location s

216 PATERSON PLANK ROAD SITE F I

’ Otawing e 04362336000.4wg  Apr O1, 2008 « 12 23m
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Sheet Pile Watl Design at RD-1 - Headwall - Section 1 /4 vy §g Date:9ra2r2006

Sheet Pile Design According to Blum-Method

Project Name: Shest Pile Wall Design at RD4
‘ Date: 9/42/2008

Author: DKL

company:

Comment:
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Sheet Plle Wall Design at RD-1 - Headwall - Section 1 n / G0 Date: 911212006

Geodata
Cere Junit L VA Caquot 2
3000 g
zg:ggg ) AR Water 1 Water 2
0.000 "
-3.000
3.000
3.000
0.000
0.000
0.000
0.660 | v~
0.000
Cantilever

£ Sur charge behihd ndplftm .
Arichor Inclination: {Dte L
Earth Suppbrt’ S

Front Back

prachaat Pana 9



Sheet pile wall Design at RD-1 - Headwall - Section 1

/ 7 2 egoate: 9/12/200%

Soil Layers
Layers In Front

.- ytaver Tip Iftl | Density Moist [kip/ft3] | Density Submerged Ikip/ft3) | Koh | Phi Dégi | Deita iDegl - Cohesion [kip/fto1
Layer 1 8.000 0.080 0.018|1.000] 0.000 0.000 0.100
Layer2 12.000 0.110 0.048 | 1.000 0.000 0.000 0.200
tayer.3 16.500 0.120 0.058 | 1.000 0.000 0.000 0.600
Layera 21.000 0.115 0.053 11.000]  0.000 0.000 0.400
Laver 5 40.000 0.120 005814216 28.000 -14.000 0.200
Layers behind

- T'layer Tipifti | Density Molst Ikip/ft31 [ Density Submerged IKIP/FE3T | KoR. _Phi{Degl | Delta IDegr | Cohesion Ikip/etal
 Laver 1 4.000 0.120 0.05810.256| 33.000 16.500 0.000
Layer 2 8.000 0.080 0.018 | 1.000 0.000 0.000 0.100
laver3. 12.000 0.110 0.048 | 1.000 0.000 0.000 0.200
‘Layerd. 16.500 0.120 0.058 [1.000|  0.000 0.000 0.600
Laver s 21.000 0.115 0.053 | 1.000 0.000 0.000 0.400
Layer 6 40.000 0.120 0.058 | 0.317 { 28.000 14.000 0.200
prathoat Oana %



Sheet Pile Wall Design at RD-1 - Headwall - Section 1 / Y ) {?/onate: 9/12/2006

£

——

Pile Section

Ndmie i AZ131

- inertidfing 132.835
Modulus it 22.320
| Area i/ 5.939
Mass [fosf#al . 20.215
-Steel Grade lb/in21 | 34795.867
‘Requested safety 1.500

»

Drathoot Oana A



Shest Pile Wall Design at RD-1 - Headwal! - Section 1

{9 ‘)a Date: 9/12/200¢

® e 3¢5 237
D,:ze.z—r:m'
D= 13P,= 274

Lz Mt0= 35"

Pile Check
i . Tpepthisti]
. Name AZ131
Inertia find/ftl 132.835
Modulus (in3/¢t) 22.320
Area lin2/ftl: 5.939
Mass 1lbs/ft] 20.215
Steel Grade (ib/in2l - 34795.867
.mnimal Moment. ll(lbftlftl 0,882 24.314
Vi omerit1 39.360 15.904
it 0.000 24.314
NormarForcesat Mifi. Mom ‘h" 0.271 15.804
Deﬂection at Min. Momenﬁlftl 0.000 24.314
Daﬂecﬂon atMax Moment 1t -0.034 15.804
Stre nent lib/in -474.412 24.314
May: Striess at Min. Moment ib/in2l * 474.412 24.314
Min. Stress at Max. Moment (Ib/in2] = | -21119.928 15.804
Max, Stress at Max. Moment lIb/in21 . | 21211111 15.904
Safety > 'Req Safetv-‘lSDO i 1.640
Sheet Pile Top: Level Ift] -3.000
Sheet Pile Tip.Level tFtl - 26.200
sheet:Plle Length (etl:o. 20.200
Included OverLength tFtl 1.920 M = S Gpm R
Vertical Equilibrium Ikip/ft] 1.052 5> _
Anchor Force (horiz.) IKip/Fel - - 0.000 ( ¥ e —_ F
b 5

= 0.66 F,
Y

T DY,

) (g 0 _B)(w)

- 3y o
(S0, = 42 e
(;A¢g < Lg‘ ;32
;. ool

——

Covvespendiog 4o B = Ny

Drnthoat

BDana €



Sheet pile Wail Design at RD-1 - Headwall - Section 1

30 o1 Jypate: snanocs

Earth Pressure Diagram

BO0O P - 0.000 __pooo. _______.

0.000 IFt] - _ . e __booo | o488 .

£ Y S .Y S T

BOOO ) . o 0.878

8000 IRl - _ 950

750
42000 18] - - — o e e 942
16,500 1] - - - o oo e 0.8035
21.000(Ft_________ o081 v
3.964
221604262 A1 .
Wip/Ftal Kipift2)
Nama B

DrAChaot



Sheet Pife Wall Design at RD-1 - Headwall - Section 1 7 1 9 %Date: 9/12/2006

Water Pressure Diagram

-3.000 Ift! 0.000
0.000 Ift] 0.0600
3.000 (ft1 0.000
4.000 Ift] 0.000

8.000 Ift1 0.000

12.000 Ift} 0.000O
16.500 (ft]1 0.000

21.000 Ift} 0.000

24.281 [ft] 0.000
kip/ft2)

Drrthant Oana 7



Sheat Pile Wall Design at RD-1 - Headwall - Section 1

2,2 9(pate: 911212006

Total Pressure Diagram

M s e e G e e e e M e S e e e h Mo A b e A e AR e W e o W ue an e e m b W an - o o o)

T o o v e & e ok om e e o e e e - o W% W e e e e e - . . o~ o ot o = m ah e o —— o

12.000 Ift)

16.500 Iftl

21.000 Ift)

—— 896.”
0.296

+1.304 -~

24.281 ift) v

0,504 _ . |

Iip/et2l

Prashast

Dans R



Sheet piie Wall Design at RD-1 - Headwall - Section 1

y) ‘; R]:” R%te: 9/12/2008
4 1A
Cross Force Diagram

e e e e ke s R e e o em b e e e @ e e = e e e e e e = e e e . e e

12.000 Ift)

16.500 {ft]

21.000 ift)

24.281 [t 216412

tkipgt T TTTTmTeTToees

Prnthaat Danea Q



., Dgre: 911212006
79

Sheet Plle Wall Design at RD-1 - Headwall - Section 1 ‘ 9
{4 of

Moment Diagram

-3.000 Ift] .0.000

0.000 {ft) _0.000

3.000 Iftl §.\0.899
4,000 [FLY 4. )

TR M e e e G e e o e m e e e e e e e W R e s e A G e m A m e e e . e e o o

8.0001FL) ). L _L..TD

1200018 . ... SRR e 492

L < 9.331

2000 I L e e e e

Prachaat Oana 10



Sheet Pile Wall Design at RD-1 - Headwall - Section 1 ' ¢, Date: 91212006
. * 1>

Deflection Diagram

@ o\ >

el
Lo I=e
-3.000 Ifth )l . e 0.000
kz.n\‘o [Z2 D)
~\ g/,\.: 1-

12.000 tft)

16.500 Ift)

21.000 Ity

24.281 Ift)

PraSheat Dana 41
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Client: 216 Paterson Plank Road
Cooperating PRP Group
Title: Sheet Pile Wall Deisgn Section
at RD-1
Designer: David Kun Li +3.00f ------
Page: 1
Date: 9.13.06_——~ ¢
Sheet: Arbed AZ18 or SE00 R
Pressure: -~ (0.00 ft
FOS: 1.0 Loose Rock Fill
Toe: Cantilever
216 Paterson Plank Road Site,
Caristadt, Bergen County, New Jersey 3,00 ftmmm o m e gWL---B-cecWleroemmctmca e e e s ernaen e e ana. 3.00 ft
Project No.: 943-6222 - R e - e Tl el ol 4.00 1t
Peat
5.00 ft
Toe = 20.57 ft
------------------------------------------------------------------------------------------ 8.00 ft
roRe Silt .
------------------------------------------------------------------------------------------ 12.00 ft
12.00 ft Firm Cl
------------------------------------------------------------------------------------------ 16.50 ft
16.50 ft SoRd
------------------------------------------------------------------------------------------ 21.00 ft
21.00 f Pty Gy
25,57 flmmmm e e e e e e e e, 25.57 ft
24 Commerce Street, Suite 430
New ark, NJ 07102 SPW91 1 . v2.22

Golder Associates Inc. = o

BEMail: dkii@golder.com Web: ww pilebuck com




2] 4P

Client: 216 Paterson Plank Road Input Data
Cooperating PRP Group Depth Of Excavation= 5.00%  Depth OF Active Water = 3.00 f Water Density = 62.37 pof
Title: 3:‘;‘; :’“e Wall Deisgn Section Surcharge = 660.0 psf Depth Of Passive Water = 3.00 f Minimum Fluid Density = 31.82 pef
Designer: David Kun Li Soil Profile |
Page: 2 Depth ((]Soil Name - " y ©A] 5 (ooH] C shIC, GoM 41801 Ky | Koo Ky [ Ko
Date: 8.13,06 0.00|Loose Rook Fill 120,00 57.60] 0.0  0.0| 33.0 16.5| 0.7 6,00/ 6.24] 5.00
o ;:‘:f; é;";dom"f‘a 4.00|Peat 8o.00| 17.60] 1000, 0.0] 0.0 0.01.00]2.001.00| 2.00
Fos. 10 8.OOLSEH 110.00 47.60{ 2000, 0.0 0.0 0.0]1.00|2.00( 1.00| 2.00
Toe. Cantilever 12.00|Fimm Clay 120.00| 57.60] 600.0] 0.0 00| 0.0]1.00|2.00f 1.00] 2.00
16.50{Soft Clay 115,00 52.60( 4000 0.0 0.0| 0.0]1.00{2.00} .00/ 2.00
éﬁ:&#&’;ﬁmm Jersey 21.00{Sandy Clay 120.00| 57.60| 200.0| 0.0} 208.0] 14.0| 0.33] 1.14] 4.33 4.16
Project No.: 943-6222
Solution
Sheet —
— T 7 - Maximum Bending T | Fis
Shest Name _ | (inR) -E (psi)- | Z(in¥R)| f(psly | Moment (RIV) | Upstand ()| Toe.(R}] Length ()
Atbed AZ18 250.40]3.04E+07| 33.50|25000.0 69708.5 3.00) 2057  28.67
Maxima
[ | Wamam | Depth
’Pressure 885 2psf 500¢k

Golder Associates Inc. =& s

EMalt: didi@golder.comn Woly wepitetrckoom
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24 of ?0

BVl di@goider.com

Client: 216 Paterson Plank Road , \ N

Cooperating PRP Group depth | P | M | D | F |ldptn| P | M F depth | P M | D F
Title: Sheet Pile Wall Deisgn Section ® | (s | Wby | () | gy | o) | qesh . | (mbm) oty }| ) | (s | Ry | (in) | (oim)
at RD-1 0.00[ 179.0] 00| 20| 43| 860 2952 142792 4119.4|[ 17.20] -504.8| 39495.2 0.2 -4868.0
Designer: David Kun Li 023 1859 a8 20 434l 882 2052 151678 41826 17.42] -504.8 393203 0.2| -5784.9
Page: 4 045 1938] 1980 20| 887 gos| 29529 161711 425291 17.650 -504.8] 391434 02| 68037
Date: 9.13.06 oe8| 2006 428 200 1310 9.28] 2852 17088.3 4316.1)] 17.87] -504.8 38955.5 0.2] -7720.7
Sheet: Arbed AZ18 091 2083  79.1 190 179.7]] os50{ 2952 181233 4386.4/| 18.10| -504.8] 387168 0.1| 87385
Pressure: Coulomb 113 2152 1219 1.9 2252l 973 2052 19069.1 44407/ 18.33] -504.8 38402.8 0.1 -9656.4
FOS: 1.0 1.36] 2229 181.1 1.9 2774 o98| 2052 201359 4520.0/{ 18.55| -504.8| 382197 0.1]-10675.2
Toe: Cantilever 158 2299 24520 19 3260 1018 2052] 211103 45832 18.78] -504.8 37965.7]  0.1[-11502.2
216 Paterson Plank Road Site, 181 2376] 3287 1.8 381.7] 10.41| 2052 222089 46535|| 10.01| -504.8 37607.8 0.1[-12611.0
gﬂj‘;}:cﬁfﬁ;%g"‘y' New Jersey 204 2445 4154 18 4338| 1063 2052 23119 are.7|| 1023 5048 374157  0.41|-13827.9
- 226] 2522 s524.9 1.8 4927]] 10.86] 2952 243422 4787.0{| 19.46] -504.8| 37076.3 0.1|-14546.7
249 2692 6366 17| 547.8|] 1100 2952 253738 485031 19.68] -504.8 36764.3  0.1]-154636
272 2669 7727 1.7] 6103} 11.31] 295.2 26536.0 4920.6 363905  0.1[-18482.4
294 2738 o089 17| es8.3]| 1156 2052 275062 4983.8 36048.4]  0.1]-17399.3
3471 27183 10750  17] 7344|| 11.77] 2952 28790.1 5054.1 3560230  0.1)-18418.1
339 281.7] 12380 1.6 79441)| 1199 2052 208790 5117.3 35322.2 0.1] -19335.0
362 2854 14343 1.6 8617 1222 -1304.8] 310683 4826.9 3488200  0.0|-20353.8
385 2887 1624.7 1.6 9232|] 1244 -1304.8 320758 4547.3 344818  0.0[-21180.9
407 8793 18534 1.5 1041.4|] 12.67] -1304.8 33125.1 42367 340074  0.0|-20193.3
430] 8830 2094.4 1.5 1230.0{] 12.90 -1304.8 34006.2 3957.2 1.4 33577.3 0.0} -19202.4
453 8sr2l 24008 1.5 14407 13.12 -1304.8] 34014.9) 36466/ 21.72| -9078.7| 331331 0.0[-18278.0
475 8910 27366 1.5 1631.3/| 13.35| -1304.8| 35660.6 3367.1|| 21.95 -9132.1| 326748  0.0[-173509
498 8952 314771  1.4] 18439 ’13.5£8H -1304.8| 38437.8 3056.5]| 22.17| -9191.5| 32134.0 0.0 -16311.6
520 6052 3557.4 14 19953/} 13.80 -1304.8] 37066.1 2776.9|] 22.40| -9244.9] 31645.8 0.0{ -15362.4
543 6952 4050.1 1.4 2160.8]| 14.03 -1304.8 376038 2466.3| 2263 -6304.3 310335 0.0[-14294.3
566 6952 4527.2 13| 23098 14.25 -1304.8| 38195.8| 2186.8||  22.85] -9357.7] 30266.4 0.0{-13320.9
588 6952 5004.8 1.3 24753| 14.48| -1304.8) 386829 1876.2]| 23.08| -9417.1| 20250.4 0.0{-12225.9
6.11 6852 5639.3 1.3 2624.2{] 14.71| -1304.8 39058.3 1596.7| 23.30 -9470.5| 27984.2 0.0{-11228.3
6.34) 6952 62818 1.3 27807 14.93 -1304.8] 39405.1 1286.1 : 26220.4  0.0]-10106.5
6.56] 695.2| 68937 12| 2938.7|| 15.16 -1304.8 20654.0 1006.5 244234 0.0 -0084.7
679 6952 7610.9 1.2] 3104.2] 15.30| -1304.8] 20860.3 695.9 22048.5 0.0| -7936.0
7.01] 6952 82802 12} 32531|| 15.84| -1204.8 399828 416.4|| 18697.4 0.0| -6890.1
7.24] 6952 9082.4 1.4 34186 15.84 -1304.8| 400487 105.8 17080.0 0.0| -5714.6
. 747 6952| 9829.0] 1.9 3567.6]| 16.06] -1304.8] 40048 1 -349.8 14225.2 0.0{ ~4644.5
7.60]  695.2 10696.0 11| 37334} 16.29{ -1304.8( 40008.8 1178.2 10634.5| 00| -3442.1
7.92] 6952 11510.0 11| 38820|| 16.52] -937.6] 300333 19237 72144 0.0 2347.9
8.15| 2052 12447.8 1.0 3v8s.8|| 16.74] -504.8 398035 -2932.2 2986.0) 0.0 -1118.6
837l 2052 13307.3& 1.0] 4040.1|] 16.971 -504.8 30667.6 -3849.2 -409.8 0. 0.0
. R morca Sirsel, Subs 430 SPW911, v2.22
Tek {973) 621-0777 © 2001 - 2000, Pile Buckds, nc,
Golder Associates Inc.  Ea@Ee o
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Fax: (973) 621-7725
BEMail: dkli@golder.com

Email: pilebuci@pilebuck com
Web: www piletuck com

Client: 216 Paterson Plank Road
Cooperating PRP Group
Title: Sheet Pile Wall Deisgn Section
at RD-1-10% Slope
Designer: David Kun Li
Page: 1
Date: 9.13.06 F300R ~==o—
Sheet: Arbed AZ18
Pressure: Coulomb
FOS: 1.0 SR ]
3 ilgwer 1 R e ceeeeeeeeedeeeeececeees——————— 0.00 ft
Too: Cantlerer Loose Rock Fill
216 Paterson Plank Road Site,
Carlstadt, Bergen County, New Jersey
ks 222 300 flemmmm e e e B B 3.00 ft
i ceeemeeccmmcacccccmencccacnamancacn et aaea 4.00 t
Peat
5.00 ft
Toe=21.251
------------------------------------------------------------------------------------------ 8.00 ft
8.00 ft Silt
LA T ettt CELELE L LT EEE e e et L e L L L et = l;‘;-d-- 12.00 ft
LR D e B §656'°15.50ﬂ
------------------------------------------------------------------------------------------ 21.00 ft
21.00 ft Pt
26.25 flmm e m i m e e e e e e e e 26.25 ft
24 Commerce Street, Suite 430
» New ark, NJ 07102 SPW911 , V2.22
Golder Associates Inc.  E&iEx: mes
°
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Client: 216 Paterson Plank Road Input Data
Cooperating PRPGIOUD_____| et Of Excanation = 5.00f  Depth Of Active Water = 3,00 f Water Density = 62.37 pof
Title: Sheet Pile Wall Deisgn Section Surcharge = 680.0 psf Depth Of Passive Water = 3.00 ft Minimum Fluid Density = 31.82 pet
,_ 8t ROA-10% Slope Slope (active) = 5.7 degrees
Designer: David Kun Li
Page: 2 Soll Profle v ,
Date: 9.13.06 {|Deptn (1)) Soil Name ¥ (pe] ' (pohf C (psf)|C, (psh] 40V 80N Ky [ Ka| Ks [ K
e Abed AZ13 0.00|Loose Rock Fill 120.00] 67.60] 00|  0.0] 33.0] 16.5| 0.27| 0.00| 6.24| 0.00
s o 4.00[Peat 80.00| 17.60 100.00  0.0( 0.0 0.0]1.00|2.00(1.00]2.00
Toe Contie 1200/Am o 00 760 000 00| 00| 0d|100/20001.00300
216 Paterson Plank Road Site, ‘ o po(Ihel ‘ 0t B B e Biox b
Caristadt, BGrgenCounty. NeWJefsey 16.50{Soft Ciay 116.00] 52.60] 400.0 0.0{ 0.0 0.0} 1.00} 2.00} 1.00} 2.00
Project No.: 943:6222 21,00|Sandy Clay 120.00{ 57.60{ 200.0|  0.0[ 28.0] 14.0{0.33{ 1.14 4.33] 4.16
Solution
Sheet —
. S Maximum Bending] Plle
Shest Nams. 1) E (psi) | Z )| f(psi) | Moment (). | Upstand )] Tos (k)| Length (1)
[[Atbed AZ18 250.40]3.04E+07] 33.50{25000.0 59708.5 3.00] 2125 20.05)
Maxima
Maximum | Depth
Pressure 953.4pst 5.00 ff

. 24 Comerce Sveat, Sulo 43 SPWO11, v2.22
Golder Associates Inc.  E&z= WS




SPW911, v2.22
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Cooperating PRP Group
Title: Sheet Pile Wall Deisgn Section
at RD-1-10% Slope

Client: 216 Paterson Plank Road
Designer: David Kun Li

Date: 9.13.06

Sheet: Arbed AZ18

Page: 3

Toe: Cantilever

FOS: 1.0

Pressure: Coulomb
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24 Commerce Street, Sulle 430

New ark, NJ 07102
Tet {973) 621-0777

EMalt didi@goider.com

Fax: (973} 621-7725

Golder Associates Inc.
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Client: 216 Paterson Plank Road

Golder Associates Inc.

Tetk (973} 621-0777
Fax: (373) 621-7725
Elik dki@golder.com

Cooperating PRP Group depth | P M D F P | m D P M D F
Tlle: Shest Pile Wal Deisgn Section | L_® | (s | @iy [ m | gomy (ps) | (i) | (i) (psf) | (uom) | ) | gbmy
at RD-1-10% Slope 0.00] 189.1 0.0 2.6 4.8 361.0] 16302.6 1.2 -403,6] 45496.7 0.3] -4541.1
Designer: David Kun Li 023  196.6 5.1 25 47.0 362.3] 17307.3 1.2 -402.2| 454432 0.2| -5645.0
Page: 4 046 2050 219 25 96.0 363.9| 18444.1 1.2 400.6| 45377.8 02| -6871.8
Date: 9.13.06 0.70] 2128 47.4 2.5 1419 365.21 19485.7 1.1 -399.2| 45300.8 0.2 -7976.3
Sheet: Arbed AZ18 093 2208 ar8l 24| 1948 366.8] 20663.6 1.1 -397.5| 45198.4 02| -9203.9
Pressure: Coulomb 1.16] 2283 1353 24 2442 368.1] 21742.4 1.1 -396.0] 45096.3 0.2| -10431.9
FOS: 1.0 139 2367 201.0 2.3 3009 369.7| 22961.8 1.0 -304.5 44982.6 0.2 -11537.4
Toe: Cantilever 163 2442 2721 23 3538 an.of 240780, 1.0 292.0| 44838.4]  0.2]-12786.1
216 Paterson Plank Road Site, 1.86| 2525 3649 23] 4144 372.6| 25339.2 1.0 3015 447204  o0.1]-13872.3
g:;:?&?e&mmy-”“mW 200| 2604 4613 22| 4n07 a74.| 266226] 1.0 -389.9| 445498  0.1|-15101.8
- 2.32] 2684 58300 22| 5352 375.5| 27796.6 0.9 -388.6| 44388.3] 0.1|-16208.7
255 2759 7062 22| 5850 377.0 291223 0.9 -386.9| 44215.3 0.1]-17438.9
279 2843 8587 21| 6634 378.4] 302345 0.9 -385.4] 44030.9 0.1]-18546.4
302] 2914 10103 21| 726 09| 317027 0.8 -383.8| 43806.1 0.1} -19777.4
3.25 295.4] 11953 24| 7982 1264.3] 3204950 0.8 -382.4] 43627.9 0.1| -20885.6]
209.4] 139771 20| 8707 -1262.6| 3428400 0.8 -8933.6| 43377.2 0.1 -21037.0
303.0] 1595.1 20| 9388 -1261.1] 354240 0.7 -8988.3) 43145.8 0.1] -20264.4
307.0] 1831.8 20| 1011.2 1259.4) 36613.1 0.7 -9049.1| 42003.1 0.1 -19391.9
935.4] 2068.9 19 1192.2 1257.9| 37622.0) 0.7] -9103.8] 42649.2 0.0{ -18594.0
940.8| 2384.5 19 1420.9 -1256.3] 38672.1 07 -9164.6| 42345.4 0.0{ -17693.4
0457 27163 1.9 1627.8 1254.8] 39553.3 0.6 9219.3( 42107.9 0.0| -16870.1
951.1| 31384 1.8] 1859.0 -1253.1] 40461.7 0.6 -9280.1| 41744.2 0.0{ -15041.3)
753.9] 3565.6 1.8 20465 1261.6] 412156 0.6 9340.9] 41188.7 0.0{ -14997.7]
755.0| 40845 1.8 2230.4) 1249.9| 410826 0.6 -9396.6| 40872.2 0.0{ -14135.8
756.00 4580.9 1.7] 2396.1 1248.4| 426095 0.5 -8456.4| 29118.1 0.0{ -13164.1
757.1] 5194.1 1.7] 25805 1246.8| 432356 05 -9511.1| 37738.4 0.0| -12276.8
758.4] s5778.3 16| 27467 1245.1| 4a7876] 0.5 -9571.9] 36004.0 0.0 -11276.9
759.2] 6466.0 18] 2931.6)| 1243.6| 44221.1 0.5 -0626.6] 34183.5 0.0| -10364.3
760.2| 71252 1.6 3008.3| 12419 4463271 0.4 -0687.4] 32005.7 0.0| 93363
761.4| 7900.6 1.5| 3283.7 -1240.4] 442401 0.4 -9742.1| 29559.5 0.0| -8308.4)
762.4] 8637.2 1.5| 3450.8 -1238.8| 45211.6] 0.4 -8802.8] 26433.4 0.0} -7342.2
763.5| 9498.6 1.5| 3636.8 1237.3 4530300 0.4 -9857.6| 23407.6 0.0 -6379.0
764.6] 10405.3 1.4] 3823.0 -1235.6| 45524.8 0.4 -0918.4] 20109.5 0.0] -5294.6
765.68| 11260.2 1.4 39008 | 1234.1) 45580.7] 0.3 -9973.1| 16537.7 0.0| -4306.0
: 766.7] 12253.3 1.4 41775 409.7| 45562.8 0.3 -10033.8| 12691.3 0.0 -3193.6
356.5| 13183.0 13| 42017 408.3] 45588.2 0.3 -10088.6] 8568.7 0.0| 2170.7
358.1| 14238.5 1.3 4378.8 -406.7| 45568.5 0.3 -10149.3] 3517.7 0.0[ -1039.0
350.4] 15206.6 1.3 44575 -406.2| 45538.5 0.3 { -10108.0] -509.4 0.0 0.0
f;wm%;* Sulte 430 SPW911, v2.22

€ 2001 - 2000, Pty Buci®, o,
Ernait; pitebuckBoielxck com
Welr: wwwpiiebuck com




Sheet Pile Wall Design at RD-2 - Headwall - Section 1 34 4 0vate: on2rao0e

Sheet Pile Design According to Blum-Method
Project Name: Sheet Plie Wall Design at RD-2
. Date: 8/12/2006
Author: DKL
Company:
comment:

Pratheat fano 4



Sheet Pile Wall Design at RD-2 - Headwali - Section 1

3%~ 4 vate: 911272006

GeOdata

' Unit

' Sheet Plle Top Level fft] -

-3.000

20.379

Sheet Pile Tip Levei Iftl :

5.000

0.000

-3.000

3.000

3.000

0.000

0.000

0.000

0.660

0.000

Earth Support *’

Anchorlndlnatlon IDegl Y

| Cantitever

spg,?_’_’ _______ caquot 2
Soil 2
S
Water 1 Water 2
Soil 1 - -
<
SPTI
S A
Front Back

Drathoaf

Tars 9



Sheet Pile Wali Design at RD-2 - Headwali - Section 1 ] B} Date: 91272008
]

Soll Layers
Lavers in Front » ‘ o
i} taver Tip Ift1 | Density Molst kip/fts] [ ensity Submerged (iip/ftaT | Kbh | Phi IDegi | Delta IDegt | Cohesion IIBHFEa

Layer 1 9.000 0.080 0.018 | 1.000 0.000 0.000 0.100
Layer?2 13.500 0.120 0.058 | 1.000 0.000 0.000 0.600
Layer 18.000 0115 0.053{1.000|  0.000 0.000 0.400
Laver 4 40.000 0.120 0.058]4.216| 28.000 -14,000 0.200

Layers behind -
_¢._+ | taver Tip tft1 | Density Molst Ikip/ft3] | Density Submerged [KIp/Ft31 Kph' ] Phi (Degl | Delta IDegt | cohesion Ikip/fta)’

5.000 0.120 0.058 | 0.256 |  33.000 16.500 0.000
9.000 0.080 0.018 | 1.000 0.000 0.000 0.100
13.500 0.120 0.058 | 1.000 0.000 0.006 0.600
18,000 0.115 0.053 | 1.000 0.000 0.000 0.400
40.000 0.120 0.05810.317| 28.000 14.000 0.200

prnSheat Dara X



Sheet Pile Wall Design at RD-2 - Headwall - Section 1 37 90 pate: 9/1212008

Pile Section

| AZ131
132.835
22.320
5.939
20.218
34795.867
1.500

DrnChaet pana A



Sheet Pile Wall Design at RD-2 - Headwali - Section 1 3% #/90 pate: 911272006

Plie Check
B & 0 e | Depthitft) |

Name T AZ13-1

Inertia [lnalftl 132.835

Modulus lin3/et 22,320

Arga In2/etl - 5.939

Mass [ibs/Fta) - - : 20.215

steel Grade llbﬁnm 34795.867

-0.282 19.378
20.995 12.281
-0.666 19.378
0.355 12.281
0.000 19.378
-0.011 12.281
-263.866 19.378
39.680 19.378
4| 10769,537 12.281
- ] 10919.001 12.281

- ”Ihﬂda]fﬂ’

safety > Req. Saf‘ety = 1500 . - 3.487
sheet plie Tob Leveristl: -3.000
SheetPlle TipLevel Tt . '~ - 20.379
Sheet Plle Length Ift1" RN 23.379
Included Overtength Ifti 1.034
Vertical Equilibrium lklp/ftl o 1.269
Anchor Force (horiz) (klnlftl : 0.000

PrnSheat Oana R



Sheet Plle Wail Design at RD-2 - Headwall - Section 1

%‘6]; J 90 Date: 9/1212006

Earth Pressure Diagram

BO00 Rt L L e e 0.000 __ 0.000

0.000 (ft1 0.000 __

G000l . e mcmmcm e mmm———— e 272

13,800 IRt . _ b BB il .- 869 _
18o00tf0d . e AT e e .907
; -3.231 .316
19.3451ft1-%880 @000 b 340 . _____
kip/ft2) Kip/ft2)
bratheat

Tvarn &



Shest Plle wall Design at RD-2 - Headwall - Section 1 40 =} 42 vate: 91212006

Water Pressure Diagram

-3.000 Ift] 0.000

0.000 {ft1 0.000

3.000 {ft] ©.000

5.000 [¥t] 0,000

9.000 (ft1 0.000

13.500 [ft] 0.000

18.000 Ift] 0.000

19.345 Ift] 0.000
kip/ftal

prochaat Nana 7



Sheet Pile Wall Design at RD-2 - Headwall - Section 1 ¢ { /. 4 ate: 9n2r2006

Total Pressure Diagram

T T T TN S N M e e e e B e e e v 4 v . . e e o e oo o ]

..............................................................

9.000 Ift1

736
+1.264

13.500 Ift)

..................................... 04648 .

18.0001FL . . ..

0.468_ . _ _
-2.015

19.345 1ft] 23219

Wpift21 T e s

DraSheat Dana K



Sheet Plie Wall Deslgn at RD-2 - Headwall - Section 1

%7 / 9goate: snarcos

Cross Force Diagram

W M e b - e

A ah e ek TN WG e e TR W R R M W e e M e e W S e e b e G Ak e ke e e e e e e W e e

e e W W e e e W e T = e o e e W W e S e W e e e e we W i e e e e o o

13.500 IFt)

18.000 Ifti

- o e e e em e e W v e e e e e e e e e e W e e e e e i K e o

19.345 Ift] =

pPratheet Bane O



Sheet Pile Wall Design at RD-2 - Headwall - Section 1

)/ gDate: 9/12/2006
£l /98

Moment Diagram

-3.000 Ift) 0.000.

U M e e e e ek s e o e e e M e e = Y A N G e W W ek e e o . -y - .

0.000 {ft] 0.000.

3.000fft1 L

GO e e s e e e e e e e et e e e T e e e e e e = e e % e e e e W o e e i e e e = e e

5.000 [ft}

9.000 tft

‘ 12.281 If

13.500 iftl

20.195

18.000 it}

19.345 [ft]

Kipft/Ft)

PraShant Dane AN



Sheet Pile wWall Design at RD-2 - Headwali - Section 1

¢ I / 9 pate: 91212008

Deflection Diagram

-3.000 Ift]

0.000

N T e e e = e e - . s - oo ]

13.500 ift)

18.000 {ft1 D.000

19,345 Iftl

............................................................................. 0.000
iftl

Prashanst Para 44
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Client: 216 Paterson Plank Road
Cooperating PRP Group
Title: Sheet Pile Wall Deisgn Section
at RD-2
Designer: David Kun Li +3.00f ------
Page: 1
Date: 9.13.06
Sheet: Arbed AZ18 660.0 psf
Pressure: Coulomb vg%%v?
FOS: 1.0 - |
Toi: Caslllowss Loose Rock Fill
216 Paterson Plank Road Site,
Caristadt, Bergen County, New Jersey
Project No.: 9436222 e N e o B -
 ———————————————————— . = = = = = = = = e 5.00 ft
5.00 ft Peal
Toe = 16.14 ft
------------------------------------------------------------------------------------------ 9.00 ft
9.00 ft Firm Clay
------------------------------------------------------------------------------------------ 13.50 ft
13.50 ft SR
------------------------------------------------------------------------------------------ 18.00 ft
18.00 Sandy Cliay
21 14l m e e e e e e B e 21.14 f

24 Commerce Street, Suite 430 SPW911 ’ v2.22

New ark, NJ 07102

Golder Associates Inc. =& e

BMail: dki@golder.com Wk wwrpatuickcom
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Client: 216 Paterson Plank Road Input Data
Cooperating PRP Group Depth Of Excavation = 5008  Depth OF Active Water = 3.00 & Water Density = 62.37 pef
Tite: smgne Wall Deisgn Section Surcharge = 660.0 psf Depth OFf Passive Water = 3.00 # Minimum Fluid Density = 31.82 pef
a8
Designer: David Kun Li Soil Profile » _
Page: 2 Depth ()] Sail Name y (pef)) y' (peh) C (psh|C, (psf 4(°) [ 50) | K, | Koo | K, | K
Dete: 9.13.06 0.00|Loose Rock Fil 120.00] 57.60] 0.0,  0.0| 33.0| 16.5] 0.27| 0.00| 6.24| 5.00
o Sheet: é:i:d Abz"‘ " 5.00|Peat 80.00] 17.60| 1000, 0.0/ 0.0 0.0]1.00|2.00] 1.00|2.00
m;g; o | 9.00[Fim Clay 120.00] 57.60{ 600.0 0.0} 0.0 0.0]1.00{2.00| 1.00] 2.00
Too: Cantilower 13.50(Soft Clay 115.00| 5260 40000 0.0 0.0f 0.0]1.00| 2.00]1.00|2.00
216 Paterson Plank Road St 18.00|{Sandy Clay 120.00{ 57.60] 200.00 0.0} 28.0f 14.0 0.33] 1.14| 4.33] 4.16
Caristadt, Bergen County, New Jersey .
Project No.: 943-6222 Solution
Sheet —_—
Maximum Bending Pile
|| Sheet Name Hin¥®)| E (psi) | Z ()| Flpsi) | Moment (MBYR) | Upstand ()| Tos.(R)] Length (1)
[Arbed AZ18 250.40|3.04E+07] 33.50|25000.0 69708.5 3.00] 1614,  24.14
Maxima
Maximum | Depth
Presstre 735.2pst 5531
24 Corrymerce Sireet, Sule 430
. 24 Comrrce S SPW911, v2.22
r Associates Inc. g R
* Fax; (973) 624-7725 Emall: ek oom
Bvait dki@golder.com Welx: wampiiatuck oot
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